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oPKU.vnvi': .\HRKs'nri:xT of loxgitudixal growth of 

IRIXKS IX THK TRKATMKXT OF DEFORAIITIES * 

»V D. B. I’HKMISTia!, M.D., I'HlrAGO, ILLINOIS 
Drj>iirl))iciil of Stirgcri/ of the Uoivcrsili/ of Chicago 

Inequality in Icniith of the extremitie.? during the growing period may 
re.'ult from a variety of causes, .\mong these are: 

1 . Fractures with overriding of fragments or obliteration of an 
epipln-seal line. 

2 . Joint infections with destruction of an adjacent epiphj'sis. This 
results in shortening and is seen especially in the upper end of the femur 
as a result of tuberculous or p3'ogenic infection of the hip. Tuberculous 
arthritis of the knee may produce excessive longitudinal growth, but rarel3>- 
of an amount that results in a noticeable deformity. 

3 . Bone infections. Thej’ maj’’ result in shortening either from par- 
tial or complete obliteration of an epiphj’-seal line or from destruction of a 
segment of the shaft of a bone. Occasionally lengthening from excessive 
regional overgrowth of bones is due to extensive pjmgenic osteomyelitis. 
Thus, in case of osteomj'elitis of the femur the involved extremitj’’ may be 
as much as one or two inches longer than the normal one due to over- 
growth, not only of the femur but also of the tibia and fibula. Speed ^ has 
reported such cases. Osteom3'elitis variolosa ma3’^ produce shortening of 
one to several bones from obliteration of epiph3'seal lines as reported by 
Brown and Brown.- 

4 . Bone tumors arising in connection with the ends of the shafts of 
growing long bones. These are nearl3’^ alwa3’^s either enchondromata or 
e.xostoses. Enchondroma may be single or multiple. The condition of 
multiple enchondroma affecting a number of bones in one or more extrem- 
ities which was designated by Olher as dyschondroplasia nearl3’- alwa3's 
results in shortening and often in curvature or angulation of the involved 
limb. Single enchondroma resulting in shortening is most frequently 
seen in the lower end of the ulna. Multiple cartilaginous exostoses result 
in less marked shortening than multiple chondroma, but there is almost 

* Presented at the Annual Meeting of the American Orthopaedic Association, 
Toronto, June 18, 1932. 
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constantly some shortening of both ulna and fibula and it may be of 
marked degree in the ulna. The short ulna results in ulnar deviation of 
the hand and bowing of the radius, and sometimes dislocation of its head. 
The short fibula results in lateral subluxalion of the astragalus and ever- 
sion of the ankle. Single e.xostosis rai’cly results in shortening. Arrest- 
ment or retardation of longitudinal growth is rarely produced by other 
types of tumors or by solitary bone cyst. Regional fibrocystic disease 
may make shortening, but more from fracture with bowing than from 
retardation of growth. 

5. Congenital disturbances may result in either shortening or length- 
ening of the bones of the extremity. Local or regional giant growth and 
von Recklinghausen’s neurofibromatosis are occasional causes of abnormal 
lengthening of bones of the extremities. Congenital absence of one or 
both epiphyses or occasionally of an entire bone may be the cause of 
marked shortening in either the upper or lower extremity. Arteriovenous 
aneurysms in children, which are nearly always congenital, usually result 
in lengthening of the affected limb as illustiated by the report of twenty- 
three cases by Horton^, with lengthening in eighteen. 

6. Infantile paralysis affecting markedly one lower extremity with 
the other either normal or only slightlj'^ invoh^ed usually retards growth so 
that there is considerable difference in the length of the limbs. 

Arrest or retardation of longitudinal growth on one side only of the 
epiphyseal line results not only in shortening but also in angulation, due 
to continued although lessened growth on the other side. 

It is a long established fact that all longitudinal growth of the shafts 
of bones of the extremities takes place through the cartilaginous epiphyseal 
lines. The recent experiments of Gatewood and Mullen •’ proved that this 
is so, even when the epiphyseal lines are fused during the growing period. 
They found that there was no compensatory lengthening of the growing 
shaft of the femur, whose lower epiphysis was fused with the shaft at a 
comparatively early age. 

The extent of inequality of length varies greatly with the cause and 
the length of time that the causative agent was active. Thus shortening 
of the shaft produced by healing of an overriding fracture may be marked 
at first, but gradually become less and finally disappear as a result of 
compensatory overgrowth through its epiphyseal lines. This is well 
illustrated by the observations of David ® in case of fractures of the 
shaft of the femur in young children. In a study of seventy-five cases 
he observed shortening at the end of six to eight weeks, ranging from one- 
half to two inches in thirty-eight cases. Subsequent study of these cases 
showed a return to normal length in practically every case in from two to 
nineteen months depending upon the amount of shortening. An ab- 
normally long bone produced by osteomyelitis in one leg might possibly be 
expected to set up compensatory overgrowth of the bones of the other leg. 
Bergmann® observed equalization of length years after overgrowth pro- 
duced by tuberculosis of the knee beginning in early childhood. Com- 
pensatory retardation of growth in the normal limb as an equalizing factor 
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is n possibility but bus not been (ipinonst rated. Osborne and MendoP 
and Winters, Smith, and Mendel* have shown that rats have a growth 
potetitiality which may be temporarily slowed down by restriction of 
certain foods or inorganic salts, but after removal of the restraining in- 
flvience the loss is quickly made up. However, the skeleton continues to 
grow during the period of retarded growth and is onh- .slight!}" smaller 
than in the controls. 

oim;uati ve ti{i:at.ment 

In ca.se of di.sea.se, tumor, or injury resulting in shortening of bones, 
the ultimate difTerence in length of the e.xtremities is often sufficient to 
result in varying degrees of limp or noticeable deformity. Operative 
measures designed to equalize the length of limbs have been but little 
used. They consist of bone lengthening of the shorter limb or bone 
shortening of the longer limb. 

Bone lengthening has been made more practical in recent j'ears by the 
operation of I^roy Abbott"- **’. None of the measures that were previously 
used gave results that compared favorably with it. While Abbott’s 
operation in the hands of o.vperts has yielded a fairl}" high percentage of 
successful results it is a complicated procedure for the average general 
surgeon and one that should not be lightly attempted b}" the uninitiated. 

Harris " has performed lumbar sympathectomy for the purposeof stim- 
ulating longitudinal growth in case of shortening of the lower limb due to 
infantile parah^sis. A limb with retarded longitudinal growth during the 
paralytic stage might undergo compensatory lengthening after increased 
function from improvement or disappearance of the paralysis. Bisgard*^ 
performed unilaterial lumbar sjunpathectomy on young goats and found 
no difference in length of the posterior e.xtremities at the time of closure 
of the epiphyseal lines. 

Shortening of a bone of the longer limb by resection of a portion of its 
shaft has been used to a verj" limited extent in the lower e.xtremity for the 
correction of slight or moderate limp, but operation has oftenest been 
performed on adults. Camera'* has used it twent5"-one times in children 
with good results. 

Arrestment of groudh at the end of a bone by operative fusion of the 
epiphysis vith the shaft is a procedure, which, if performed at the proper 
age and location, may serve to so retard growth in the longer extremity as 
to equalize the length of the two limbs by the time adult life is reached. 
It may be indicated in the lower extremity for doing away with limp. 
Excision of an epiphysis or unilateral epiphyseodiaph3"seal fusion, with 
complete arrest of longitudinal growth on one side onl}", ma}" be indicated 
in either the forearm or the leg for doing away with curvature or angular 
deformity, the result of shortening of one of the two bones of the part. 

In the following case of dyschondroplasia in a child with shortening 
and curvature of the left upper and lower extremities, the upper epiphysis 
of the left radius was excised for correction of deformity of the forearm 
and the lower epiphysis of the normal right femur was fused with the shaft 
to arrest longitudinal growth in an attempt at equalization of length of the 




Case 1. Shortening and chondroma of left femur and fibula; genu valgum 
of left knee. 


lower limbs. Ten years have elapsed since the epiphyseodiaphyseal 
fusion of the femur and six years since the upper radial epiphysis was 
excised and full growth of the bones has been attained in the nineteenth 
year, so that the end results of the operations are known. 

Case 1. Female, present age eighteen years and four months, was first seen at the 
age of seven years and nine months. The left upper and lower extremities had been 
shorter than the right since birth. There had been nodules on the bones of the fingers 
that were slowly increasing in size and there was left genu valgum. There was no history 
of a similar disturbance in any member of the family. Physical examination at that time 
revealed a female, fifty-one inches tall, who appeared normal aside from the left upper 
and lower extremities. The left arm was two inches shorter than the right, the shorten- 
ing being mainly in the forearm and hand. The radius was slightly curved outward. 
There were numerous nodules in the course of the finger bones. The left lower extremity 
measured twenty-four and one-quarter inches from the anterior superior spine to the 
internal malleolus, while the right measured twenty-seven inches. There was a moderate 
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left knnrk-knop. TliPshortcniiiR was mainly 
in the femur, the left knee heint; almost two 
inches hipher than the riRlit (Tip. 1). There 
was slipht enlarpcmcnt of the outwardly 
curved lower end of the left femur and of the 
upper end of the left fiinila and lower end 
of the left tihia. Roentpenopr.ims revealed 
broad streaks of reduced density in the 
upper end of the left humerus and wing of 
the left ilitim, the upper and lower ends 
of the shaft of the left femur, the lower 
end of the left tihia. and the tipper cntl 
of the left fihula. There were punehed-out. 
areas of reilueed density in the left finger 
hones. The left ulna was one and one-half 
inches shorter than the radius and the shaft 
of the radius was curved outward (Fig. 

A diagnosis was made of muhijtle enchon- 
droma, or Ollier’s dyschondroplasia. At 
the age of eight years and seven months the 
measurements were tts follows; anterior su- 
perior spine to infernal malleolus, — right, 
twenty-eight inches, left, twenty-five and 
one-half inches; top of greater trochanter to 
lower border of e.vternal condyle of femur, — 
right, fourteen inches, left, twelve inches; 
tibia, — right, eleven and one-half inches, 
left, eleven inches. At that time the lower 
epiphysis of the right femur was fused with 
the end of the shaft by making incisions 
mesially and laterally, followed by e.vcision 
of the cartilaginous disc to a depth of approxi- 
mateh' one centimeter along its e.xposed sides 
by means of an osteotome and by sliding a 
bone graft about one by two and one-half 
centimeters from the lower cortex of the 
shaft downward into a groove cut into the 
side of the bony epiphysis so that it bridged 
the epiphyseal line on either side (Fig. 3). It 
was estimated that about two inches of 
longitudinal growth of the femur would be 
prevented. Subsequent roentgenograms 
(Fig. 4) showed bony fusion of epiphysis and 
metaphysis with complete arrestment of 
longitudinal growth. Figure 5 shows the 
shortening and deformitj' that were still 
present at the age of nine years and eight months. At the age of ten years and four 
months an osteotomy was performed three inches above the epiphysis of the lower end of 
the left femur; the h 3 'aline cartilage filling the lateral aspect of the bone was curetted 
out and the genu valgum corrected. Several of the nodules on the finger bones of the 
left hand were removed with the curet and found to consist of hj'aline cartilage. 

As time went on the disproportion between left radius and ulna increased; the 
radius became more curved and its head became partl 3 ' dislocated outward and upward. 
At the age of twelve 3 "ears and four months the head (including epiph 3 'seal line) of 
the left radius was excised with the intention of securing greater equalization of radius 



Fig. 2 

C.\sE 1. Multiple chondroma of 
hand, chondroma of lower end of short- 
ened ulna, cun'ature of radius, and 
ulnar deviation of hand. 
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Fig. 3 Fig. 4 

CaseI. Right knee, thirty-eight da3's Case 1._ Forty-three months after 

after operation of epiphyseodiaphyseal epijihyseodiaphyseal fusion of lower end 
fusion of lower end of right femur. of right femur. 

and ulna during the remaining period of growth. Improvement was anticipated more 
from the excision than from the arrest of growth, since little further increase in length 
of radius would have resulted at the upper end. 

The patient was seen recently, at the age of eighteen and one-third years, or nine 
and three-quarters years after the arrestment of growth in the lower end of the right 
femur. The limp in the left leg gradually diminished up to the age of sixteen, since 
which time it has been slight and has remained stationary. She wears a three-quarters- 
inch elevation of the left heel which completely does away with it. 
After excision of the head and neck of the left radius, the curvature of 
the forearm and angulation of the hand slowly improved. Figure 6 
shows the roentgenographic appearance. The patient is five feet, five 
inches tall. Examination reveals four inches of shortening in the left 
upper extremity, three of which are in the forearm and hand. The 
extremity is freely used, but is a trifle weaker than the right. The 
forearm is slightly curved and the hand slightly smaller than normal. 
The cartilaginous nodules on the fingers, all of which were excised, 
except two small ones, have not recurred. 

Fig. 5 The lower extremities are straight and function 

Case 1 . normally aside from the slight limp. There is slight 
Shows short- enlargement of the left tibia above the ankle, and the 
vTlg^rn*^t^hir- one-half of an inch shorter than the right, 

teen months The left patella is slightly subluxated laterally as a 
after fusion, result of the old genu valgum which is now cor- 
age nine j'ears rected. Measurements from the anterior superior 
months ^ Left spine to the internal malleolus are as follows; right, 
shoe elev.ated. eighty-one and one-half centimeters; left, seventy- 




Ainu;sTMKNT or I.ON'OlTt'DIXAL GHOWTH OF BOXES 


7 


niiip rcntimptcH!. In onlor to dptcrmino more accuRitcIy llie relative lengths of 
tlic Ix'iirs, a single film toleroentgenograin of the lower extremities was taken with the 
patient standing at a target distance of nine feet and two inches (Fig. 7). On it the 
measurements were as follows: right femur, sixteen and one-half inches (41. S centi- 
meters); left femur, sixteen and one-quarter inches (41 centimeters); right tibia, fif- 
teen inches (."S centimeters), left tiliia, fourteen and one-quarter inches (36 centimeters). 
The roentgenogram shows the lower end of the right femur practically normal in appear- 
ance. The upi>erand lower enils of the left femur, tibia, and fibula show slight expansion 
and irregular thinning of cortex of ends of the shafts, but shadows of cancellous bone are 
pre,=ent , indieat ing that t he cartilaginous areas have been replaced by bone. All epiphys- 
eal lines are eloscil. Figure S shows a roentgenogram of the knees with the legs straight; 



Fig. 6 

Case 1. Condition at age of eighteen 
years and four months. 


C.ASE 1. Teleroentgenogram 
of lower extremities at age of 
eighteen and one-third years. 
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Fig, S 


Case 1. Knees taken on same film, showing fusion of all epiphyseal lines and 
healing of chondromata. Left patella subluxated. 

The result of the arrestment of longitudinal growth at the lower end of the right 
femur has been to produce a femur approximately two inches shorter than it would 
have been and only one-quarter of an inch longer than the diseased 
left one. This, along with the osteotomy of the left femur, has 
rescued the patient from a very marked limp and deformity. The 
slight limp with which she is left, and which will be permanent, is 
due mainly to the three-fourths inch of shortening in the left tibia 
and fibula. A better result could have been obtained had the epi- 
physeodiaphyseal fusion of the lower end of the femur been performed 
at an earlier date or, preferably, had the same procedure been carried 
out subsequently on the upper end of the right tibia and fibula at 
the date — ten to eleven years of age — which would have resulted in 
one inch of shortening now when longitudinal growth is complete. 

Because of the success obtained in this case longi- 
tudinal growth arrest has been regarded as a justifiable 
procedure in properly selected cases. Consequently 
during the past four and one-half years in the Univer- 
sity of Chicago Clinics, twenty patients * have been sub- 
jected to epiphyseodiaphyseal fusions on the longer side 
for the purpose of equalizing length of lower limbs, two 
patients to epiphysectomjq once on the ulna and once on 

* Fourteen additional cases operated on at time of proof correc- 
tion, December 1932. 



Fig. 9 

Case 1. Ap- 
pearance at age 
of seventeen. 
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tiu' fihuln, for cqiializatioii of Icnjidi of (he two bones in the segment, 
and one i)atiem to unilateral epiphyseodiaphyseal fusions for the cor- 
rection of angular deformity at the wrist and ankle due to short ulna 
and fd)ula. All except one of the twenty patients with one lower limb 
shorter than the other have been operated on by Dr. Compere, Dr. 
Ilateher, or Dr. Keyes during the past nine months. Epiphj^seodia- 
physcal fusion was obtained in every case, but the time is too short for 
judging the equalizing influence on length of limbs. The causes of the 
shortening were: tubercidosis of the hip, eight cases; arrested longitud- 
inal growth from osteomyelitis, two cases; congenital dislocation of the 
hip, two cases; poliomyelitis, three cases; tuberculosis of the knee, one 
case; dyschondroplasia, two ca.scs; congenital pseuclarthrosis with short- 
ening of tibia, one case; and retarded growth with congenital club-foot, 
one case. The difference in length of limbs ranged from three and five- 
tenths to eleven centimeters and the ages from seven to fifteen 3’-ears. 
The operation consisted of fusion of the lower epiph3’-sis of the femur 
in nine cases, and lower epiph3’sis of femur and upper epiph3’^sis of tibia 
and fibula in ten cases. The operative technique for fusions about the 
knee is illustrated In* Figure 12. 

Incisions six centimeters long are made mesiall3^ and lateraU3'- ex- 
posing the sides of the epiplu'scal lines of the femur. A mesial incision 
exposes the mesial side of the epiph3’'seal lines of the tibia, and a lateral 
one the lateral side and also the anterior side of the line of the fibula. A 
piece of cortex, throe centimeters long b3’’ one to one and a half centimeters 
wide, is excised, crossing the cartilaginous line and including about one 
centimeter of the epiph3-sis. The sides of the cartilaginous disc anterior 
and posterior to this are chiseled out to a depth of approximatel3’- one 
centimeter and the transplant reinserted with its ends reversed. In case 
of the fibula the epiph3'sis is separated with a chisel, the cartilaginous disc 
excised, and a metaph3’’seal graft sliifted upward. In some instances the 
epiph3"sis of the fibula, including the cartilaginous disc, has been excised. 

Case 2. One patient, a boy with dyschondroplasia affecting the ends of both 
femora and the left tibia, had marked cun'ature of both lower limbs, moderate shortening 
of the right limb, and e.xtensive shortening of the left. Four and a half j'ears ago, at the 
age of nine, he had osteotomy of both femora and the left tibia for correction of deformi- 
ties and epiphyseodiaphj'seal fusion of the lower end of the right femur for equalization 
of limb length. Two j'ears and seven months ago the difference in length of the limbs 
still amounted to three and one-half inches and moderate genu valgum right and genu 
varum left had recurred. Bilateral femoral osteotomy was again performed for correc- 
tion of the angular deformities and one inch of overriding of fragments was allowed on 
right femur for the production of shortening. Epiphj'seodiaphyseal fusion was per- 
formed on the upper ends of the right tibia and fibula. Since then the limbs have re- 
mained straight and have gradually approached each other in length until now, at the 
age of thirteen and one-half years, the left leg is only two inches shorter than the right. 
Arrest of growth at the lower ends of the right tibia and fibula ma 3 ' become necessarj- at 
a later date if equalization does not progress rapidlj" enough. 

In the following case arrest of growth and bone excision were per- 
formed for the correction of deformit3’' at the wrist. 
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Fig. 10 

Case 2. Shortening of I'lidiiis and obliquity of its lower epiphysis at age of twelve, 
resulting from fusion of epiphysis and shaft anteriorly at age of four. 


Case 3. Epiplij’seal e.\cision was practised in tlie case of a girl who had marked 
shortening of the radius with extreme prominence of the lower end of the ulna and radial 
angulation of the hand. Tliis was the result of injury to the anterior portion of the 
epiphyseal line from e.xcision of a cartilaginous exostosis of the lower end of the shaft 
of the radius at the age of four. A bon 3 '^ bridge formed anteriorlj’’, but longitudinal 
growth continued posteriorly. Figure 10 shows the anterior angulation of the lower 
radial epiphj^sis and the backward and downward projection of the ulna beyond the 
wrist joint at the age of twelve. Osteotomy of the radius was then performed and the 
angulation of the lower fragment was corrected. At the age of thirteen the lower 
epiphysis, including the cartilaginous disc, was e.xcised, thereby shortening the ulna and 
preventing further longitudinal growth. At the age of sixteen (Fig. 11) the ulna ex- 
tends but slightly beyond the line of the wrist joint and the deformity is considerably 
improved. Practically the maximum improvement has been reached since very little 
future growth will take place from the upper end of the radius. 

In the following case unilateral arrest of growth was practised for 
correction of angulation at the wrist and ankles. 

Case 4. A boy, aged twelve years, had multiple cartilaginous exostoses with short- 
ening of both ulnae and both fibulae. On the right side the ulna was one and three- 
quarters inches shorter than the radius, as a result of which there was curvature of the 
radial shaft and ulnar inclination of the lower radial epiphysis and wrist. The shortening 
in the fibula had resulted in outward displacement of the astragalus on either side beneath 
the external malleolus and external obliquity of the lower tibial epiphysis, more marked 
on the left side. At the age of twelve epiphyseodiaphyseal fusion was carried out on the 
lateral side of the lower end of the radius. This resulted in arrested longitudinal growth 
of the radius laterally, but it continued on the ulnar side and one month ago, or two 
years and two months later, the epiphyseal line had lost its obliquity, thereby lessening 



Fig. 11 

Case 2. Condition at age of sixteen, three j’-ears following excision of lower 
epiphysis of ulna and four years after osteotomy and correction of obliquity of 
radial epiphj’sis. 
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Fig. 12 

Sketch of technique of cpiphyseodi.iphyseal fusion. Transplants reversed and 
cartilage chiseled out. 


considerably the ulnar angulation of the hand. The ulnar longitudinal groiidh had 
been but slight. At that age unilateral epiphyseodiaphyseal fusion was carried out on 
the mesial side of the lower end of either tibia in the hope that subsequent downward 
growth of the lateral portion of the tibia and of the fibula will correct the eversion of the 
ankles by the time adult life is reached. 

DISCUSSIOX 

When equalization of length of limbs is attempted b 3 " epiphj-seo- 
diaphj'seal fusion the greatest care should be exercised in the choice of 
time, and location and number of epiphj-ses to be fused. In some in- 
stances the lower epiphj^sis of the femur should be fused, in others the 
upper epiphyses of tibia and fibula, while in still others both the lower fem- 
oral and the upper tibial and fibular epiphj-ses should be fused, either at 
the same time or at different times according to the amount of shortening 
to be accomplished. 

Measurements should be made of body length, length of limbs, and 
total, and diaphyseal lengths of the bones to be compared. These are 
made in the usual way, but length of the long bones and of their diaphyses 
are best made from teleroentgenograms of the entire lower extremities. 
Table I gives the measurements of normal femora and tibiae in six in- 
dividuals during the growing period from teleroentgenograms taken at a 
target distance of nine feet, two inches (280 centuneters) which are suffi- 
ciently near the actual lengths to be used for comparison. Table II gives 
measurements for different ages obtained bj' Toldt^° from skeletons. 

The differences in lengths of the homologous limbs, bones, and dia- 
physes are thus obtained. 
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TABLE I 

Lkxgtii.s Mkasuhiod fhoxi Tklkkofxtgen'ogkams 


Sc.v niid 

Age 

Femur 

Tibia 

Entire hone 

Diuphijsis 

Entire hone 

Diaphysis 

Female 

37 cm. 

33 cm. 

31 cm. 

28. 3 cm. 

8 yrs. 

14 K> in. 

13 in. 

12J^in. 

llj^ in. 

Male 

40 cm. 

30.8 cm. 

31 .7 cm. 

29 cm. 

12 yrs. 

1() in. 

14 H in. 

12^4 in. 

1 

IIM in. 

Female 

42.8 cm. 

39 . 5 cm . 

30.5 cm. 

33}4 cm. 

13 yrs. 

10/8 in. j 

M^tiin. 

14^ in. 

13H in. 

Female 

44.. a cm. 

39.7 cm. 

35.5 cm. 

.32.0 cm. 

13 yrs. 

17 in. 

1.")^ in. 

13 J4 in. 

127/8 in. 

Male 

44,.") cm. 

39. G cm. 

35 cm. 

32.4 cm. 

14 yrs. 

17K in. 

1,5^ in. 

13}4 in. 

12?4 in. 

Male 

48 cm. 

43.2 cm. 

39 cm. 

.36.5 cm. 

in yrs. 

1914 in. 

17 in. 

15K> in. 

145 -g in. 


The next problem is to tiy to estimate the amount of longitudinal 
growth that will henceforth take place in the respectiA’^e limbs, bones, and 
diaphj'^ses and also the amount from either end of each diaphysis con- 
cerned. From these data the inequality in length of limbs that Avill obtain 
in adult life may be estimated. There may be a good deal of inaccuracy 
in such estimations because of a number of factors. As previously stated, 
the rate of growth in the shortened limb may vary according to whether 
or not the cause of the shortening remains active. The same is true for a 
limb lengthened as a result of disease such as osteomyelitis. Allowance 
should be made for this fact in making estimations. Another factor is 
that the amount of longitudinal growth Avhich takes place from each end of 
the diaphysis of the various extremity bones has not yet been determined 
with great accuracy. Different methods have been employed. Stephen 
Hales in 1747 pierced two holes in the cortex of the tibia of a growing 
chicken and two months later found the distance between them to be the 
same, but the bone had increased in length one inch, most of which had 
occurred at the upper end. Thus he demonstrated the absence of inter- 
stitial growth in the shaft and the presence of unequal longitudinal growth 

at the ends of the shaft. _ , 

Similar and somewhat more accurate observations were made by 

Duhamel who implanted silver stylets and by John Hunter who implanted 
shot in the shafts. It had long been known that the epiphysis fuses with 
the shaft earlier at one end than at the other and the view Prevailed that 
because of this there is more increase in length from the end at wh 

fusion occurs last. ^ 

Broca in 1852 observed that the cartilage disc between bony ep p y- 

sis and diaphysis is thicker at one end than at the other, that the canal 
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for tlip nutrionf artery is fartlicr away from the thicker cartilage disc and 
becomes projjort innately more so with increasing age. From this he de- 
ducted that there is more longitudinal growth at the end of the shaft with 
the thicker cartilage disc. 

Humphrey in ISGl reported experiments in which he fed madder 
to hogs and noted greater longitudinal growth from one end than from the 
other after the madder was stopped. He also noted that the nutrient 
canal .slopes away from the end of the bone at which the epiphysis 
closes last and that there is more rapid and prolonged growth at this 
end. 

Ollier implanted shot in the middle of the shaft of bones of young 
rabbits and determined the amounts of growth from the two ends after 
varying intervals. Ho found for the fore limb the least growth from the 
end nearest the elbow and for the hind limb the most growth from the 
end at the knee. He reported one-fifth of the longitudinal growth of the 
arm and forearm bones from the ends at the elbow and almost two-thirds 
of that of the thigh and leg bones from the ends at the knee which for the 
forearm and leg bones is very inaccurate. Ollier also observed clinically 
that resection of the knee earlj' in life, as for tuberculosis in which the 
epipln'ses were removed, resulted in marked limb shortening, whereas 
similar resection of the elbow resulted in little shortening. 

Perhaps the most accurate method reported for estimating the 
amount of longitudinal growth that takes place at the ends of the various 
bones is that emploj-ed b}' Digbj'. He prolonged the a.xis of the nutrient 
foramen to the center of the medullary canal of the shaft and reckoned 
that as the point of primary ossification. The distance from this point 
to each end of the shaft represents the amount of diaphj’-seal growth from 
that end. The results in one adult skeleton were as follows: 


TABLE II 

Toldt’s Table of Total .a.vd Diaphyse.al Le.xgth.s of Femur .a.xd Tibia 


Sci and 

Age 

Femur 

Tibia 

Entire bone 

j Diaphysis j 

Entire bone 

Diaphysis 

Female 

4 JTS. 

21.3 cm. 

IS. 2 cm. 

I 17. S cm. 

15.3 cm. 

Male 

yrs. 

25.6 

1 

22.2 

20.3 

17.6 

Male 

12 yrs. 

3S.3 

34.5 

30. S 

2S 

Male 

15 JTS. 

42.2 

38.3 

35.3 

32.1 

Male adult — ■ 
average of 9 

46.7 


37.4 


Female adult 

41.1 

i 

33.5 
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Femur — upper end, 5 inches; lower end, 11 inches. 

Tibia— upper end, 7}^ inches; lower end, 5 inches. 

Fibula — upper end, 7^ inches; lower end, 5 inches. 

Humerus — upper end, d }/2 inches; lower end, 2^/2 inches. 

Radius — upper end, 2 inches; lower end, 6 inches. 

Ulna — upper end, ]% inches; lower end, b% inches. 

No similar measurements have been reported for growing skeletons. 

I measured in this way tlic diaphj^ses of humerus, femur, and tibia 
of a sixteen-year-old male skeleton with the following results: 

Left humerus — upperend,21.Scentimcters;lowerend, 7 centimeters. 

Left femur — upper end, 13 centimeters; lower end, 28^ centimeters. 

Left tibia — upper end, 19.5 centimeters; lower end, 15.8 centimeters. 

These measurements correspond well with those of Digby, 

Stevenson gives the dates of fusion of the epiphyses with the shaft 
of the various bones as follows: humerus — upper end, twenty years, lower 
end, fifteen years; radius — upper end, eighteen years, lower end, nineteen 
years; ulna — upper end, seventeen years, lower end, nineteen years; 
femur — upper end, eighteen years, lower end, nineteen years; tibia — 
upper end, seventeen years to nineteen j’^ears, lower end, eighteen to 
nineteen years; fibula — upper end, seventeen to nineteen years, lower end, 
eighteen to nineteen years, 

Roentgenographic studies of the diaphyses of bones that contain 
transverse striations as a result of interference with growth during illness, 
as scarlet fever, or as a result of phosphorus administration demonstrate 
well the difference in the rate and amount of growth at the two ends of 
the various bones, but no accurate measurements have been made in this 
way. They show growth rates somewhat similar to those of Digby’s. 

Payton has recently studied the growth in length of bones of the 
madder-fed pig. He found that the rate of growth diminishes with age, 
the diminution being more rapid at the end of lesser increment and 
earliest cessation. The quantitative ratios of growth from the two ends 
were different from those calculated for man by the method of Digby 

From the evidence at hand, it appears to be not entirely safe to draw 
conclusions as to the rates of growth at the two ends of a bone in man 
from those calculated for experimental animals. 

More accurate studies of the total length of the growing shafts 
should be made for children of different ages by means of teleroent- 
genograms *, and attempts should be made to determine the percentages 
of growth at the two ends by roentgenographic studies of patients with 
transverse striations in the metaphyses, such as result from scarlet fever. 

In considering the indication for shortening in the lower limb, it is im- 
portant to remember that the patient is more concerned about deformity 
than about height, and that one does not care greatly whether one is five 
feet, eight inches, or five feet, eleven inches tall, as long as there is no limp. 

* Since this was written, measurements have been made by Dr. Paul C. Hodges of 
our x-ray department by the stereotriangulation method. Working at a target distance 
of sixty inches vath a tube shift of five inches and using eight by thirty-six inch films, 
the results have been very accurate. 
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COXCLUSIOXS 

]. Selected cases of inequalitj* of length of limbs during the grow- 
ing period niaj" be treated by cpiph3’-soodiaph3'seal fusion, arresting 
growth in the longer limb, and thereb3' approximating or equalizing limb 
lengths at the end of the growth period. 

2. Angular deformities of the wrist or ankle, the result of dispro- 
portion in length of the two bones of the forearm or leg, ma3' be improved 
b3' either unilateral or complete arrest of growth in the longer bone at 
the appropriate age. 
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EARLY TREATMENT OF CONGENITAL DISLOCATION 

OF THE HIP =>= t 

BY PROF. VITTORIO PUTTI, BOLOGNA, ITALY 

I Avish first of all to apologize to my colleagues of the British Ortho- 
paedic Association because, after having been so highly honored as to be 
invited to this Congress, I have again chosen as my subject the same that 
I dealt with here on the occasion of the Joint Meeting of the American 
and British Orthopaedic Associations. 

My reasons for this choice are primarily two: 

1. Because I consider that the treatment of congenital dislocation 
of the hip is still a matter not merely of fundamental importance to 
orthopaedic surgeons, but also one on Avhich the last word has not yet been 
spoken, and which, therefore, it is opportune to discuss afresh. 

2. Because I considered it my duty to report to my colleagues of the 
British Orthopaedic Association the results which I have obtained up to 
date with the abduction method, since in 1929 I could onlj’- refer to a A'^ery 
limited number of cases. 

I have already said that the treatment of congenital dislocation of the 
hip is still a subject open for discussion, and I sincerely belieA’^e that it 
should be discussed. More than forty years after the discovery of the 
method Avhich its originator, Agostino Paci, called the rational and radical 
one, we cannot say that we haA'^e arriA^ed at unanimity as to the methods 
to be adopted, nor in the estimation of results. 

Thus, among English-speaking surgeons there are not a fcAV Avho even 
noAV uphold the adAusability of resorting much more often to reduction by 
open operation; Avhile on the Continent of Europe the conAuction is preAm- 
lent that closed reduction should be giA'^en the preference. EA'^en more 
diA^erse are the opinions as to postoperatiA'^e treatment. As to results, it 
is not to be disputed that not until the present time have Ave been in a 
position to give a balanced judgment on the actual Amlue of the treatment. 
Indeed, not less than thirty years of experience were necessary to de- 
termine how a reduced joint Avould behaA^e in advancing age, — in other 
words, Avhat fate awaits it in the inevitable course of aging of the indi- 
Audual. And for those who can interpret it, for those Avho can command 
vast statistics, for those who are analyzing a Avell organized, Avell recorded 
material, this experience is highly instructive. 

The German orthopaedic surgeons presented their experience at the 
Congress of Munich in 1929. Their analysis of results obtained in about 
thirty years on about 1500 cases, seen after a minimum period of three 
years from reduction, has led to rather comforting conclusions, — perfect 
and permanent results in nearly half the cases reexamined. 

* Read at the meeting of the British Orthopaedic Association, London, July 27 , 1932 . 

t Translated by Dr. Maud F. Forrester-Brown. 
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I cannot foretell wlnit conclusions the Italian orthopaedic surgeons 
will bring before the Congress which is to be held in Bologna next October; 
but, judging by the statistics of the Istituto Rizzoli alone, based on 3216 
cases, of which about 600 were reexamined at a minimum period of five 
years after treatment, I think that the percentages will not be verj’- differ- 
ent from those presented by the German surgeons. 

This means that, contrary to what was assumed from the e.xamination 
of ca.scs recently treated, there is still a high percentage of dislocations in 
which the results of treatment are not completelj" satisfactor 3 % or not 
satisfactory- at all. 

Many conclusions maj- be drawn from a study^ of the results of cases 
examined at periods of from five to thirty- y-ears later, but I shall limit 
my.sclf to pointing out the principal ones: 

1. It is a complete delusion that one can have a result permanently- 
satisfactory- in function in a hip incompletely- reduced. This delusion has 
led to a too optimistic I'iew of the results. Clinical and roentgenological 
observations of cases examined from five to thirty- y-ears after the end of 
treatment demonstrate irrefutably- that every- subluxated, or transposed 
hip, every hip in which one has not obtained from the first, or not pre- 
served, normal anatomical relationship between the femoral epiphy-sis and 
the acetabulum, every- such hip is inevitably- destined to become the 
subject of that precocious articular senility-, which is usually- diagnosed as 
osteo-arthritis, or arthritis deformans. In other words, no complete and 
permanent restoration of function occurs apart from perfect anatoJnical 
reduction. 

On the contrary-, one cannot say that perfect anatomical reduction is 
sy-nony-mous with perfect function, because even the hip perfectly reduced 
may- be subjected to reactive processes, which may- compromise its function. 

2. The primary causes of imperfect reduction or instability- are 
anatomical in nature and are sufficiently- well known to make it unneces- 
sary for them to be dwelt upon. I consider that, rather than the bony- 
abnormahties, it is those of the capsule and ligaments which are impor- 
tant. This com-iction I acquired through the study- of ten dissections 
of dislocations, the details of which I am about to publish. 

3. The most uncertain element, on which the success of treatment 
depends, is the reactive processes to which the joint components are ex- 
posed, due either to the traumatism of the reduction or to prolonged 
immobilization. A very important factor in determining this reactive 
process is the constitutional one, — that is, the tendency of the individual 
to resent such mechanical stimuli as the joint encounters during reduction. 
The manifestations of joint reaction fall into two primary- groups, — 
generalized osteo-arthritis, involving all the parts of the joint, and osteo- 
chondritis, which affects chiefly- the femoral epiphysis. 

4. The age of the patient is the most important factor in the result. 
This conclusion, on which we insisted in presenting our statistics to the 
Congress of Florence in 1913, is fully- confirmed by- an analysis of the cases 
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, operated on in the last twenty years, even when one excludes those treated 
under the thirteenth month, of which I shall speak shortly. 

It is well known how the structure of every joint, as well as its func- 
tion, is completely dominated by the age of the individual. This axiom 
applies to the joint congenitally dislocated, but acquires special impor- 
tance when it is considered in relation to the effects of the manoeuvers, 
which must be carried out in order to restore the joint to normal. 

Statistics demonstrate irrefutably the effect of the age, at which treat- 
ment is started, on the results. Since we placed the maximum age for 
si ngle dislocations at seven years, and for bilateral ones at four years , the 
pei-centage of successes has i ncreased notabl y. But one is still too often 
induced to operate after these ages, and this mistake results in a lowering 
of the total percentage of successes. f- 

I have referred to the age limits which up to now we consider tin 
maximum. What is the minimum? If we consider the statistics of recen 
years in which the majority of patients have been operated on in what ii 
generally considered the most favorable age, — that is, from the second t( 
the third year — we see that the percentage of successes is undoubtedly 
improved; but it is still far below a satisfactory figure. 

The causes of failure, apart from errors of technique, are, even at this 
age, the same that I have already indicated, — anatomical obstacles tc 
primary, perfect reduction, resulting in appositions, transpositions, re- 
dislocations; and arthritic reactions, which cause contractures, stiffness, 
pain, and ankylosis. In other words, even in what is generally con- 
sidered the ideal age for treatment, one encounters, though in lesser 
measure, the troubles which are so frequent in later life. Therefore one 
must reduce the age limit, indeed abolish it conipletehj, and fully accept 
that principle, which all orthopaedic surgeons follow in the treatment q| 
all congenital deformities, and which one sees no reason to repudiate in 
that of congenital dislocation of the hip, — that is, to begin treatment the 
very moment the deformity is observed, even if that be on the day of birth. 

I explained in various publications and also to the Meeting in London 
in 1929 what the symptoms are which indicate a dislocation in the early 
days of life, so that it seems superfluous to repeat them. Increased ex- 
perience has taught me to attach even more importance to the roent- 
genogram, and for that reason I gladly take the opportunity to insist 
again on a suggestion that I made long ago,— the necessity of submitting 
every new-born child to a routine x-ray examination of the hips. This 
suggestion appeared to some absurd, to others impracticable, and to 
still others not free from danger. 

It can only appear absurd to those who do not consider the serious- 
ness of a dislocation in regard to both individual and social life. That it is 
impossible to carry out will not seem likely, if we remember the wide- 
spread facilities for roentgenography already available and their certain 
increase in the future. As to the risks of exposing a new-born child to the 
action of x-rays, I do not think it exists, in view of the extreme rapidity of 
exposure made possible by modern apparatus. 
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TABLE I 

Cases ok Congenital Dislocation Treated bv Abduction Method 


Year 

N timber 

1921-22 

... 1 

1923 

7 

1924 

... 7 

1925 

... I 

192G 

0 

1927 

6 

1928 

11 

1929 

og 

1930 

33 

1931 

35 

Total 

7 7Q 

As shown in Table I the total number of cases is 119. 

It is not with- 


out interest to note the steady increase in the number of cases treated from 
1922 to 1931. This progressive and suggestive increase is not accidental, 
but the result of increased experience in the recognition of dislocations, 
thanks chieflj’- to the greater use of roentgenological examinations and to 
the propaganda on a large scale among University students, practitioners, 
and more particularly among obstetricians, pediatricians, and mid-wives. 

At first I hesitated to admit the e.xistence of a state of predislocatioj^ 
except when the clinical signs and x-ray findings agreed in making the! 
diagnosis certain. Experience in a few cases, in which I have seen tran^ j 
formed, under my very eyes, a state of predislocation, evidenced merely/ 
by an increased tilting of the roof of the acetabulum and few ch'nical sign^ 
into a complete dislocation, such an experience has taught me to rely 
completely on the roentgenological findings, which I now consider suffi- 
cient to prove a state of predislocation, cA'en in the absence of any clinic^ 
signs whatever. 

That propaganda designed to spread the knowledge of the existence 
of this condition of predislocation has borne good fruit is proved by 
various evidences. Indeed, not a small percentage of the patients treated 
by the abduction method were sent to us by pupils and colleagues. 

The second ta We/ seems to us of some importance as it shows that, in 
a comparison between predislocations and frank dislocations, the per- 
centages of the sexes and sites of dislocation do not differ much; where- 
fore, one may draw the conclusion that a predislocation is really a potential 
dislocation. 

As to the age at which treatment was started, — the j’-oungest case of 
predislocation was a baby thirty-four daj-^s old, and the oldest sixteen 
months. The average age (nineteen cases) was four months. Onlj^ four 
babies were more than one year old. The shortest term of treatment was 
four months, the longest twenty months. In the majority (sixty-three 
cases) the duration was seven to nine months. 

As regards the technique of the abduction method, I haA'e nothing 
new to add to what I already e.xplained in mj’- writings and at the London 
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Meeting in 1929. I found it best to modify the abduction apparatus by 
making the two hips independent of one another, so that one could at will 
graduate the degree of abduction in each limb separately, 

RESULTS 

Out of the 119 cases I obtained complete cure in 113, that is in ninety- 
four and nine-tenths per cent. If from the six unsuccessful cases we e.x- 
clude one, in which failure was due to the mother’s neglect to carry out 
our directions, the percentage is increased to ninet5'’-five and seven-tenths. 
Of the remaining five cases, all bilateral, in two, failure of the 
abduction treatment was on one side only. The unreduced hip was later 
reduced by the manipulative method. That leaves only two cases in 
which the method failed completely. These were two infants, aged 
three and five months respectively^ who, in addition to double congenital 
dislocation of the hips, had club feet, and rigidity of the knees and elbows. 
In these two cases, manipulation also was quite unsuccessful. 

Although the statistics which I have presented are not yet numerous 
enough to allow of a final decision as to the value of the method, yet I 
think that for the moment it justifies the following conclusion: 

A method, which avoids all operative trauma, which dispenses with 
all anaesthesia, which is incomparably less risky and less complicated than 
that in common use, such a method, in cases of congenital dislocation under 
twelve months of age, gives a high ■percentage of residts anatomically and 
functio7ially perfect. 

Before concluding, I wish to consider the two fundamental criticisms, 
which have been made against the abduction method. 

TABLE II 

Congenital Dislocation of the Hip 

GENERAL STATISTICS OF CASES TREATED AT THE ISTITUTO RlZZOhl 
FROM 1899 UP TO 1931 




3216 

CASES 



Females 

. . 2725 

(84.7 per cent.) 

Males 

. . 491 

(15.2 per cent.) 

Bilateral 

. . 1476 

(43.8 per cent.) 

Unilateral. . . . 

. . 1740 

(54.1 per cent.) 

Right side . . . . 

. . 1081 

(33.6 per cent.) 

Left side 

659 

(20,4 per cent.) 


CASES TREATED WITH THE ABDUCTION SIETHOD 




119 

CASES 



Females 

84 

(70.5 per cent.) 

Males 

35 

(29.4 per cent.) 

Bilateral 

52 

(43,6 per cent.) 

Unilateral 

67 

(56.3 per cent.) 

Right side 

50 

(42.0 per cent.) 

Left side 

17 

(14.2 per cent.) 


It has been said that the practical value of this method can only be 
relative, since the dislocations are usually brought under the observation of 
the orthopaedic surgeon too late for such a method to be applied. 

It seems to me that such an objection can only have weight with those 
who despair of the future of our speciality; I cannot believe that it can enter 
the mind of any modern orthopaedic surgeon. If heretofore we have not 
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troubled to recognize dislocations very oarlj’-, or, in other words, to seek 
out predislocations, because we thought it unncccssar}" to begin treatment 
before the age of one year, now that it has been demonstrated that the 
results obtained by intervention below this age limit are incomparably 
better than those obtained after it, it is the duty of ever}* orthopaedic 
surgeon to popularize this principle, and to spread among medical classes 
the knowledge of the chief signs of an early dislocation, and to insist on 
the routine x-ray examination of all new-born infants. 

What today may seem the exceptional method, in the future will in 
all probability become the method of choice, and the orthopaedic surgeon 
will thus have taken a groat step forward in the treatment of congenital 
dislocation. 

Now let us pass to the second criticism. It is known that congenital 
dislocation can undergo spontaneous reduction. The figures proving 
this are not numerous, — fort3'-fivc cases according to Marconi’s recent 
work; but the fact is indisputable. 

Bearing this in mind, it has been said that it is highlj' probable that 
some of those cases, which I have designated predislocations, would have 
undergone spontaneous cure, — that is without the abduction treatment. 

Although there is no lack of arguments to demonstrate the essential 
inconsistenc}' of this criticism, I prefer to accept it as it is. But I cannot 
ignore the following considerations: Granting that some predislocations 
might reduce themselves spontaneously, who today, face to face with a 
clearlj’ demonstrated case of predislocation, would feel himself justified 
in omitting the application of a harmless therapeutic measure, which is 
simple and inexpensive, and is calculated not merelj" to prevent and cure 
a dislocation under the most favorable conditions, but to avoid the two 
possibilities, which face everj’’ indi\'idual whose hips are not anatomicalh* 
perfect? These two possibilities are: 

1. The arthritic reaction, which maj’- develop in the course of treat- 
ment, a reaction which we cannot prevent, because it is in great part de- 
pendent on obscure factors of constitutional nature, and which can onl}* 
be avoided bj’’ very earlj’’ treatment. 

2. Subluxation, which is almost always overlooked and often neg- 
lected, until it becomes obvious at an age when no radical cure is available 
and it becomes the cause of the syndrome of arthritis deformans, which is 
onlj’- slightl3’- amenable to therapeutic measures. Calot estimates subluxa- 
tions as ten times more common than dislocations. From the statistics 
of the Istituto Rizzoli we conclude that fort3’^ per cent, of cases of 
arthritis deformans in the adult are based on congenital subluxationSj.^ 

If, in view of these two possibilities, we have needlessl3^ submitted a 
case of predislocation to a gentle and harmless form of treatment, when it 
might have been lucky enough to reduce itself spontaneousl3’-, this is not in 
itself a ground for discrediting a method, in which, according to our views, 
lies the only secret which can improve the results of the treatment of congenital ^ 
dislocation of the hip. 



OPERATIVE FIXATION OF TUBERCULOUS HIPS IN 

CHILDREN 

End-Result Study of Thirty-Three Patients from the Orthopaedic 
Department of the Childrens’ Hospital 

BY JOHN C. TVILSON, M.D., LOS ANGELES, CALIFORNIA 

A review of the recent writings on the treatment of tuberculosis of 
the hip joint indicates that the trend is toward surgical fusion. It is 
generally agreed that a healed tuberculous joint will not permit a useful 
range of motion. Bony ankylosis of the affected joint is the ultimate 
objective with any form of treatment. 

British surgeons have been strong advocates of conservative measures 
but Girdlestone in the Jones Birthday Volume states that fusion is always 
indicated in adults. Eighteen months of conservative treatment is 
recommended for children. A fusion is done if this does not give a free 
and painless range of motion. Mercer writes that conservative treatment 
is discouraging and recommends the Hibbs operation when destruction 
is extensive. Wade is not satisfied with conservative treatment but 
questions the advisability of fusion operations in children. Measures to 
ankylose the joints by surgical aid are advised for adults. Glissan states 
that ankylosis is the only cure, but does not consider operative methods 
to produce it. Bristow recommends operative treatment in certain cases 
irrespective of age. Hibbs’s method is preferred. 

Some of our more conservative American authors are advocating 
operative treatment to obtain ankylosis in adults. Henderson advises 
conservative treatment in children and operative measures in adults to 
obtain ankylosis. He does not suggest any particular type of operation. 

While intra-articular operations are rather universally condemned, 
Key thinks that they are justifiable when coupled with a packing in of 
osteoperiosteal grafts between the ilium and neck of the femur. This 
treatment is recommended only for individuals over ten years of age. 
Farrell reports ten cases of intra-articular fusion by denuding the cartilage 
from the head of the femur and acetabulum with eighty to ninety per cent, 
of failures. He also states that an operation to be of any practical value 
must be applicable to children. 

The idea of producing a bony ankylosis of the hip joint by an extra- 
articular procedure is not new. Albee in 1919 described a fusion of the 
hip by using tibial grafts as struts between the crest of the ilium and great 
trochanter. Kappis, in 1920, bridged from the crest of the ilium to the 
trochanter with an osteoperiosteal graft from the tibia. He reported a 
series of twenty cases in 1924, some of which were unsuccessful. Baron 

♦Presented at the Annual Meeting of the American Orthopaedic Association, Toronto 
June 16, 1932. 
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reported a plastic fusion operation in 1921. Flaps from the ilium and 
trochanter ^Yerc overlapped and secured bj' an osteoperiosteal graft from 
the tibia. Haas in 1922 reported three cases in which fusion was obtained 
by implanting the great trochanter into the ilium without opening the 
joint capsule. 

The Hibbs operation published in 1926 has become most popular, 
stimulating a wide-spread interest in the joint tuberculosis problem. 
Hibbs's operation is in principle a bone graft swung from the femoral 
trochanter to the ilium without complete interruption of the blood supply. 
Schumm in 1929 described an operation in which the graft, used to 
bridge the gap between the trochanter and ilium, is taken from the upper 
third of the femur. Ghormlej’’ in 1931 described an ingenious operation 
to produce ankylosis of the hip joint, A section of ihac crest is inserted 
into a slot carefullj' prepared in the trochanter and ilium, acting as a key. 
.\bbott and Fisher call attention to the fact that extensive destruction of 
the head of the femur and acetabulum allow close approximation of the 
great trochanter and ilium. Such cases lend themselves to direct fusion 
between the ilium and trochanter after denudation of contacting bony 
surfaces and wide abduction. Osteotomy’- is done later and the callus is 
bent sufficiently to allow correction of the abduction deformity. 

In 1927 the first iliofemoroplasty or pedicle-flap operation was de- 
scribed by the author. Stress was laid upon the fact that this was not a 
bone-grafting operation because the distal end of the flap retains its 
continuity. A part of the blood suppty at least is undisturbed. TlTiile 
the operation has been described as extra-articular, this is not true in 
every detail. The joint capsule is opened to expose the neck of the femur 
but the joint surfaces are not invaded. 

No large series gi^'ing end results of operations to ank 3 dose tuber- 
culous hips in children has been reported up to the present time. Albee 
reported thirty-one cases with verj’- satisfactory' clinical and functional 
results in all instances. This series includes one child aged three and 
one-half years, two aged four j'^ears, one aged eleven j'ears, and one child 
age not stated. Out of these five cases, two are reported as ha\'ing good 
results and two excellent. 

Hibbs in 1926 gave a preliminarj'- report of twenty' cases, drawing no 
conclusions as to value of the operation. He observed that fusion first 
occurred between the trochanter, graft, and ilium, to be followed by' 
consolidation in the area of disease. Sohd anky'losis as demonstrated by' 
clinical and x-ray' examination was found in eighty' to ninety* per cent, of 
the cases. An operative mortality' of five per cent, was reported. Thirty 
per cent, of the surgical wounds drained. 

Kidner reported, in 1928, sixteen cases between four and fourteen 
years of age mth firm bony' union in eleven. The Hibbs operation was 
done. Four were cured, two were still under treatment, and one died 
from meningitis. He thinks twenty' to forty' degrees of flexion of the hip 
with a neutral position relative to abduction and adduction is the most 
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TABLE I 




Case 1 

Sex 

F 

DnnATiON OP 
SniPTOMS 

3 years G monllis 

FnEvrous 

OrEHATIOXS 

0 

Ann AT 

iLIOFEMOnOPLASTV 
7 yeans 

Fi.nes 

0 

Ti.ssfp 

0 

; Sl BSEQEKNT OPEUATIOXS 

0 

Abscess 

0 

Case 2 

F 

5 years 

0 

S years G months 

+ 

+ 

0 

+ 

Case 3 

M 

2 years 3 months 

0 

10 years 

0 

0 

0 

0 

Case 4 

F 

4 years 

1st. DrainaKcabsce.ss 9 years G months 
2nd. Arthrodesis by 
fibular transplant 

0 

0 

0 

0 

Case 5 

M 

7 years 

0 

10 years 

0 

+ 

0 

+ 

Case G 

M 

G months 

0 

4 years 

0 

0 

0 

0 

Case 7 

F 

4 years 

0 

9 years C months 

0 

0 

0 

0 

Case 8 

M 

1 year 

0 

7 years 

0 

+ 

0 

+ 

Case 9 

F 

Unknown 

Intra-articular 

arthrodesis 

0 years 

0 

0 

0 

p 

Case 10 

F 

2 years 

0 

4 years C months 

0 

+ 

0 

0 

Case 11 

M 

1 year 8 montlis 

0 

10 years 

0 

+ 

0 

+ 

Case 12 

F 

1 j'car 

0 

9 years 

0 

0 

Aspiration of abscess over trochanter. 

1 year 8 months after 1st operation. No 
drainage subsequently. Subtrochan- 
teric osteotomy 4 years 8 months after 
iliofemoroplasty 

+ 

Case 13 

M 

0 months 

0 

4 years 0 months 

0 

+ 

0 


Case 14 

M 

Unknown 

1st. Fibular graft. 
2nd. Reinsertion of 
fibular transplant 

8 years 

+ 

0 

0 

+ 

Case 15 

F 

5 months 

0 

S years 

0 

+ 

New iliac flap 7 months after 1st 
operation 

0 

Case IG 

F 

2 years 6 months 

■■Ispiration of abscess 

r years 

+ 

+ 

0 

+ 
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PcniOD or 

ImtonHJiKTi'is Ci-isirtt 

25 

Time Since 


DiiMv^cr 

Am:r. Onrr-iTioN 

KfStON* 

X-It\T FrPioN 

I’oSmoN-SHOnTT.MNO XlTr.ITI()N 

Frsiox 

Ca5c I 

0 

Cndctcrmincd 



Ilcxion 20'*— Abduction 1.5’ Good 

Rotation neutral 

Shortening 2 cm. 

7 years 

Cafc 2 

f) inonl!*5 po<t- 
cpcralivr 

6 months 


■r 

Flexion 20’ — AWuction 10’ Excellent 

Ext. rotation neutral 

Shortening 1 cm. 

6 years 3 months 

Caw 

0 

9 months 

-r 

-f 

Flexion 50’ — .Abduction 10’ Excellent 
Rotation neutral 

Shortening 2 cm. 

6 years 

Caw 4 

0 

Undetermined 

*f 


Flexion 20’ — Adduction 10’ Excellent 
Rotation neutral 

Shortening 2 cm. 

6 years 

Caw 5 

S montlis pa«t- 
opcratire 

0 months 

-r 

•r 

Flexion 15’ — Abduction 10’ Good 

Ext. rotation 15’ 

No shortening 

5 years 5 months 

Caw G 

0 

C montlu« 

-f* 

-r 

Flexion 40“* — Abduction 10’ Excellent 

Ext. rotation 30’ 

Shortening 4 cm. 

5 years 4 months 

Caw 7 

0 

10 months 



Flexion 15® — .Abduction 15® Excellent 
Rotation 10’ 

Shortening I cm. 

5 years 4 months 

Caw S 

6 months post** 
operative 

9 months 

-r 

-r 

Unknown Unknown 

5 years 3 months 

Case 9 

oyears 3 months after 
operation. Draining 
slightly at present. 

Hip solid 

6 months 

-r 

-r 

Flexion 20’ — .Adduction 10’ Excellent 
Rotation neutral 

Shortening 10 cm. 

5 years 3 months 

Case 10 

1 year 8 months 

2 years 

-r 

-r 

Flexion 35® — .Abduction 15® Excellent 

Ext. rotation 10’ 

No shortening 

5 years 2 months 

Case 11 

6 months 

1 year 

-r 

-r 

Flexion 50’ — .Abduction 15’ Excellent 

Ext. rotation neutral 

Shortening 4 cm. 

5 years 

Case 12 

0 

S months 

4 - 


Flexion 10’ — .Abduction 5® Excellent 

Rotation neutral 

Shortening 1 cm. 

5 years 

Case 13 

1 year S months 

1 year 8 months 

-r 

4 - 

Flexion 15® — .Abduction 10’ Good 

Rotation neutral 

Shortening 1 cm. 

4 years 8 months 

Case 14 

3 months 

5 months 


4* 

Flexion 20’ — Abduction 10’ Excellent 
Rotation neutral 

Shortening 2 cm. 

4 years 6 months 

Case 15 

6 months following 
2nd operation 

6 months after 2nd -f 

ope ration 


Flexion 15® — .Abduction 10’ Good 

Rotation neutral 

Shortening 1 cm. after 
osteotomy 

4 years 

Case 16 

1 year postoperative 

1 year 

Failure 

Fbp absorbed. Ex- 
tensive acetabular 
destruction 1 >*ear 
after operation 

Not fused Fair 

3 years 11 months 
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TABLE I — Con’iniicd 



Sex 

Deration or 
Symptoms 

Previois 

Operations 

Age at 

luOFBMOnOPLASTY 

■ Sines 

Tissue 

SunsBQUENT Operations 

Abscess 

Case 17 

iM 

2 years 

0 

4 years 

0 

+ 

0 

0 

Case IS 


1 year 

0 

5 years 

0 

+ 

0 

+ 

Case 19 

M 

2 years 4 months 

0 

9 years 

0 

0 

0 

P 

Case 20 

M 

3 years 

0 

S years 

0 

+ 

0 

+ 

Case 21 

F 

1 year 

0 

0 years 

0 

+ 

0 

0 

Case 22 

F 

1 year 2 months 

Biopsy 

4 years 

0 

+ 

0 

0 

Case 23 


6 months 

Biopsy 

9 years 

1st 0 

+ 

2nd operation 6 mos. after 1st. A new 

IstO 

Case 24 

M 

1 year 4 months 

0 

S years 

2nd 0 
3rd + 

0 

+ 

iliac flap 1 jt. 6 mos. after 1st opera- 
tion 

Drainage of abscess 1 yr. 9 mos. after 

2nd 0 
3rdP 

0 

Case 25 

M 

9 years 

Drainage of alisccss 

10 years 

+ 

+ 

fusion and excision of abscess wall 

1st. Reinsertion of flap info trochanter 

lst + 

Case 20 

M 

3 years 

0 

0 years 

+ 

0 

1 JT. after fusion. 

2nd. Femoral graft interlocked with 
iliac flap 26 months later 

0 

+ 

Case 27 

F 

5 months 

• Aspiration of abscess 

3 years 

0 

Guinea-pig 

0 

0 

Case 28 

M 

2 years 

0 

S years 

0 

inoculation 

positive 

0 

New flaps split from femur and ilium 

-p at both 

Case 29 

F 

4 months 

0 

S years 

-p over 

-p 

3 months after 1st operation 

0 

operations 

+ 

Case 30 

F 

9 years 

0 

14 years 

sacrum 

0 

0 

0 

0 

Case 31 

M 

1 year 

0 

7 years 

0 

0 

0 

0 

Case 32 

F 

7 years 

Biopsy 

13 years 

0 

-p 

0 

0 

Case 33 

F 

1 year 

0 

2 years 2 months 

0 

-p 

0 

0 
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Drmnhce 

Prp.tOD or 
hrMoniULvnoN 
AnxR Orr.RvTiov 

CUNIC^L 

FnioN 

TABU’ I — Continued 

X-UvT Fcsiov Posmos'-SnoRTfiMN’o 

Nutrition' 

Tdie Si.nxe 
Fusion* 

Ca5e 17 

3*2 yca?^ 

3*< jTars 


2 JTars: 4 months 
aftcriHofcmoropIasly 

Flexion 20’ — Abduction 10’ 
Ext. rotation 30’ 

Shortening 2 cm. 

Dead 

3*< j'cars afte: 
iliofcmoroplasty 
of generalized 
tubcrculoeia 

3 j'cars 6 months 

Case IS 

21 < years 

1 year S months 

-r 

•r 

Flexion 15® — .\bduclion 10’ 
Ext. rotation 10’ 

Shortening 2 cm. 

Good 

3 j'cars 3 months 

Case 19 

4 months 

C months 

•r 

*r 

Flexion 15® — -\bduclion 10’ 
Ext. rotation neutral 
Shortening 2 cm. 

Good 

3 years 2 months 

Case -0 

3 years. Still 
draining 

3 years 

•f 

-r 

Flexion 15® — Abduction 10’ 
Ext. rotation 20’ 

Shortening 2 cm. 

Good 

3 years 

Case 21 

6 weeks 

1 year 


*r 

Flexion 25® — ^.\bduclion and 
adduction neutral 

Ext. rotation 10’ 

Shortening 1 cm. 

Excellent 

2 years 9 months 

Case 22 

0 

11 months 

-f* 

•r 

Flexion 15® — Abduction 15® 
Rotation neutral 

Shortening 1 cm. 

Good 

2 years S months 

Case 23 

Drained ll^j years 
after 2nd operation 
to time of death 

2 years 

Failure 

X*ray shows pro- 
gressive destruction 

Dead 

Dead 

2 j'ears 5 months 

Case 24 

5 months 

10 months 

"T 

“T 

Flexion 20’ — Abduction 15® 
Ext. rotation 30’ 

Shortening 2 cm. 

Excellent 

2 j’ears 1 month 

Case 25 

4 months 

8 months after 3rd 
operation 

Failure 

X-rays show no fu- 
sion between flap 
and trochanter 

Fledon 20’ — .Abduction 10’ 
Rotation neutral 

Shortening 4 cm. 

Excellent 

2 years 

Case 20 

1 year 10 months 

1 year 2 months 

*r 

-r 

Flexion 20’ — ^Abduction 15® 
Ext. rotation 20’ 

Shortening 1 cm. 

Good 

1 year 10 months 

Case 27 

1 year 4 months 

1 year 

-r 

-r 

Flexion 20’ — ^Abduction 10’ 
Ext. rotation 20’ 

Shortening 2 cm. 

Good 

1 year 5 months 

Case 28 

Draining 1 yr 

4 months. Still 
draining 

1 year 4 months. 

Still immobilized 

Failure 

Flap absorbed 

Not fused 

Unknown 

1 year 4 months 

Case 29 

1 year 2 months. 

Still draining 

11 months 

T 

~r 

Flexion 15* — ^Abduction 15® 
Rotation neutral 

Shortening 2 cm. 

Good 

1 year 2 months 

Case 30 

0 

6 months 

•f 

T" 

Flexion 15® — ^.Abduction 10’ 
Rotation neutral 

Shortening 2 cm. 

Good 

8 months 

Case 31 

0 

7 months 

Failure 

Fbp absorbed 

Xot fused 

Excellent 

7 months 

Case 32 

Draining 10 months. 
Still draining 

8 months 

•r 

T- 

Flexion 15*—Abduction 15® 
Rotation neutral 

Shortening 2 cm. 

Excellent 

10 months 

Case 33 

0 

4 months. Still 
in cast 

Failure 

Flap absorbed 

Not fused 

Good 

4 months 
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useful position. Earlj'’ operation is advised and abscesses are not con- 
sidered a contra-indication if sinuses are not present. 

Schumm stated in 1929 that he liad operated successfully upon 
nine cases in children. 

Through a personal communication from Z. B. Adams it is possible 
to report that ten patients at the Lakeville Sanatorium, between the ages 
of three and fifteen years, suffering from tuberculosis of the hip joint, 
have been operated upon during the past two yeai’s by the pedicle-flap 
method. Five of the patients now have a solid fusion of the diseased 
joints. 

Indications for Operation 

Iliofemoroplasty is suitable for any child, irrespective of age, who is 
suffering from tuberculosis of the hip joint and is known to be a good 
surgical risk. Abscesses with or without sinuses should not dissuade one 
from attempting surgical ankylosis of the diseased joint. It is well to 
avoid the tracts or openings of the sinuses during operation to avert 
unnecessary dissemination of infection. E.vtensive destruction of the 
femoral head and acetabulum simplifies the pedicle-flap operation because 
of the ease with which the iliac flap is placed into the trochanteric 
cleft. 

Biopsy 

Fixation by extra-articular fusion must be done early if the structures 
comprising the joint are to be preserved. Although the history and 
clinical findings are indicative of a joint inflammation, the nature of the 
infecting agent may not be clear, and joint tissue should be removed for 
histological study or for animal inoculation. The function of the joint 
will not be jeopardized if the infection proves to be non-tuberculous. On 
the other hand the presence of typical tubercles in the tissue, with or 
Avithout bacilli, or tuberculosis in an inoculated animal confirms a diag- 
nosis of joint tuberculosis and justifies im- 
mediate fusion. 

Description of Operation 

Iliofemoroplasty was evoh'ed as the re- 
sult of unsuccessful attempts to ankylose hips 
by the intra-articular method and later by 
autogenous tibial and fibular transplants. 
Tibial transplants fused to the ilium promptly, 
but failed to unite with the femur. The fibula 
fused to the ilium, but the shaft of the bone 
Avas absorbed. This Avas attributed to the 
fact that the entire shaft Avas used as a 
transplant. The absence of raAV surfaces may 
haAm inhibited reAmscularization of the graft. 



Fig. 1 

Line of incision. 
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The capsule of the hip joint is 
exposed through a liberal antero- 
lateral incision. The muscular at- 
tachments to the great trochanter 
are freed with a blunt dissector. 

The epiphj'sis of the trochanter 
must be displaced if it has not 
ossified, because if cartilaginous it 
endangens the nutrition of the 
bone flap. The shaft of the femur 
should then be exposed for a dis- 
tance of about six centimeters. 

This will aid in the preparation of 
the trochanteric cleft. The joint 
capsule is split on its superior 
aspect, the anterior superior at- 
tachment to the ilium freed and 
well retracted. The great trochan- 
ter is next split for a distance of five 
centimeters in the longitudinal axis of the femur. A very thin osteo- 
tome is used to reflect a fan-shaped section of the outer cortex of the 
ilium, the base of the fan just above the margin of the acetabulum re- 
maining attached. Bj' exercising a little caution the flap may be turned 
into the trochanteric cleft by bending the pedicle. This is especiallj’- 
true in young children, as the bone is ver3' flexible and not easilj’- broken. 
A greenstick fracture of the flap happens occasionallj’-, but the blood 
suppl}"- is not necessaril}’’ interrupted. 

Since the periosteum of the ilium is removed with the gluteal muscles, 
replacement of the muscle flap brings the periosteum and fresh bone sur- 
faces in contact. A solid pyramidal section of bone is the result, the neck 
of the femur forming the base of the pj’ramid. 

After closure of the wound the patient is placed in a previously’’ pre- 
pared, well dried and warmed, bivalved, long, double spica cast. 

Postoperative Care 

Postoperative convalescence maj"^ not differ from that following anj’- 
other bone or joint operation. Wounds of ten patients healed bj’^ pr ima ry 
union. In seventeen of the patients who did not have sinuses at operation 
the wounds subsequentlj’’ drained. Abscesses were encountered at opera- 
tion in ten of the seventeen. The general reaction to the dissemination of 
infection was not great, and, although there was a considerable variation 
between morning and evening temperatures, the patients showed no 
severe toxic symiptoms from the treatment. 

The convalescence of the patients in whom fusion was done in the 
presence of draining sinuses maj^ be made less difficult by preparing for 
dressings at the time of operation. The discharge from old sinuses must 
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not contaminate the operative wound. The septic temperature curves, 
which lasted in one instance (Case 20) as long as six months, are in- 
dicative of the severe febrile postoperative reactions which occurred in 
four of the patients operated upon in the presence of abscesses or draining 
sinuses. It was noted that the drainage was of shortest duration m 
those patients having one or more sinuses which drained posteriorly 


through the buttock or thigh. 

No definite rules may be laid down for the length of postoperative im- 
mobilization and recumbency. In general, it is thought best to keep the 
fused hip fixed in a double spica until union is clinically firm This is 
not an infallible dictum and was modified in certain cases, free from pain 
or muscle spasm, where a few degrees of motion existed. Weight-bear- 
ing with the hip protected by a short spica hastened bony ankylosis of the 
diseased joint in these particular instances. All hips were protected until 
fusion could be demonstrated by x-ray. Other measures such as 
sunshine, fresh air, cod-liver oil, and heliotherapy-are invaluable ad- 
juncts, for after all joint tuberculosis is a local manifestation of a con- 


stitutional disease. 
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Age and Sex 

Tlic youngest child in this series was three and the oldest four- 
teen years of age. Sixteen females and seventeen males were affected, 
indicating that sex did not influence the development of the disease. 

Previous Treatment 

Conservative treatment of some sort had been given to all of these 
patients, but. in most cases it had not been efficiently carried out. While 
one patient (Case 26) had been in an institution, supposedly immobilized 
b}'’ traction for two 3’’ears, there was no evidence that this treatment was 
effective. A stud}’' of the x-rays taken during traction showed a rapid 
progression of tiic disease. An unsuccessful attempt had been made to 
fuse the hip in Case 4 by an extra-art icular fibular transplant. An erosion 
of the cartilage of the acetabulum and head of the femur did not cause an 
ankylosis of the joint in Case 9. A fibular strut fused solidly to the 
ilium in Case 14, but absorbed at the point of trochanteric implantation. 
A second attempt to produce fixation of the hip by reimplanting the graft 
into the great trochanter was unsuccessful. 

Sinuses 

Discharging sinuses are not a contra-indication to the pedicle- 

flap operation. Six 
of the patients who 
are included in this 
report were operated 
upon in the presence 
of draining sinuses. 

Tissue Examination 

No cases of 
doubtful diagnosis 
were fused without a 
confirmation of the 
existence of tubercu- 
lous disease of the hip 
joint by microscopic 
examination of tissue 
or by animal inocula- 
tion. The presence 
of joint [tuberculosis 
was verified by micro- 
scopic tissue exami- 
nation in nineteen 
cases, and by guinea- 
pig inoculation in one 
case. 



Fig. 11-A 
Case 27 
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Subsequent Operations 

A cold abscess over (lie greater (rochanler was aspirated one 3 ^ear and 
eight months following the fusion operation in Case 12. This abscess 
cavity did not. refill after the aspiration. A subtrochanteric osteotomy 
was done four .years and eight months after iliofernoroplast}'^ to correct a 
flexion and adduction dcformit 3 ' of the thigh. In Case 15 a second opera- 
tion was done .seven months after (he first ; a new graft was turned down 
from the ilium. In Case 23 it wms certain, six months after the first 
operation, that the hip would not fuse. A second iliofemoroplasty was 
then done, and the graft again absorbed. A third fusion was attempted 
one 3 ’’car and six months after the first operation. This patient died four 
months later of miliaiy tuberculosis without a fusion of the hip joint. 

In Case 24, while apparentl 3 ’’ in the best of health, the patient de- 
veloped a large abscess between the skin and deep fascia one year and 
nine months after a fiusion operation, and eleven months after solid 
ank 3 dosis of the joint. The cavity w'as injected with lipiodol solution for 
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x'-ra3^exaininalion, but no connection could be demonstrated between the 
abscess cavity and t he liip joint.. The wall of the abscess was carefully 
excised and t he wound healed bj’^ primaiy union. Microscopic examina- 
tion of the wall of the abscess showed typical tubercles. The iliac flap 
was reinserted into t.lie trochanter one year after the first operation in 
Case 25; this did not produce fixation of the joint, so that a femoral graft 
was interlocked with the flap from the ilium two jmars and two months 
after the initial operation. 

A second iliofemoroplasty was done in Case 2S three months after the 
first operation, because x-ray examination indicated a complete absorption 
of the flap Avithout any apparent healing of the diseased area. 

A bsccsscs 

Closed abscesses were encountered outside of the hip-joint capsule in 
ten patients. They varied in size, holding from thirty to two hundred 
cubic centimeters of pus. The exudate was carefully wiped away with as 
little contamination of the wound as possible, and disregarded in the later 
steps of the operation. No abscess was found in Case 23 at the first and 
second operations, but a definite abscess was present at the time of the 
third attempt at fusion Avhich also terminated in a failure. Abscesses 
were found at both operations in Case 2S. 

Postoperative Drainage 

Twenty-three of the operative wounds failed to heal by primary 
union. The duration of the drainage period has imried from six weeks 
(Case 21) to five years and three months (Case 9). In fact. Case 9 is not 
healed at the present time, but the hip is firmly ank 3 dosed, and the child 
is in excellent physical condition. 

Period of Immobilization 

The shortest period of immobilization in the successful cases was fi^m 
months (Case 14) and the longest three years (Case 20). Se^mn patients 
were immobilized in plaster for six months or less; eight patients for more 
than six months but not exceeding one year; seven patients were in plaster 
for more than one year but not exceeding two years. Three patients 
required immobilization for more than two years but less than three years. 
The length of the period of fixation could not be determined in two cases. 

Clinical Ankylosis and X-Ray Fusion 

A definite line of distinction has been drawn between clinical fixation 
of the joint and fusion as demonstrated by x-ray. Many of the patients 
were clinically well before complete consolidation of the diseased area 
could be demonstrated by the x-ray. The hips of twenty-seven patients 
are solidly fused by both clinical and x-ray examination. The graft 
absorbed in Case 16, and a marked increase in the destruction of the 
acetabulum may be seen in the x-ray films taken one year following the 
pedicle-flap operation. In Case 23 the patient died two years and five 
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months after the second operation without obtaining ank 3 'losis of the hip. 
Case 25 is in excellent phj'sical condition; there is no pain in the hip, but 
the hip joint allows a few degrees of motion. This case has been classified 
as a failure. The x-raj' showed absorption of the flap in Case 28 one j^ear 
and four months following the operation. Case 31 bj' x-raj’’ showed 
absorption of the flap in seven months and Case 33 in four months. 

Position of Ankylosis 

A careful studj- of the patients with regard to gait, walking, standing, 
and sitting indicates that the best functional result is obtained when the 
hip is flexed in a position of fifteen to twentj- degrees of flexion, mth not 
more than ten degrees of abduction and without internal or external 
rotation. It maj-- be necessarj' to modifj'- this statement after another ten 
j’cars have elapsed and these children reach adult life. 

Failure to correct the external rotation of the thigh, alloiising the 
hips to fuse with as much as tliirtj’- degrees of outward rotation, has oc- 
curred too frequentlj' in this group of patients. 

The shortening is apparently' determined by' the amount of epiphy'seal 
destruction at the time of fusion. There is no evidence to indicate that 
the growth of the femur is retarded by fusion. Rapid heahng of the 
disease aids growth by' preservation of the remnants of epiphyseal carti- 
lage. The greatest amount of shortening (10 centimeters) was found in 
Case 9 which exhibited e.\tensive bone destruction as seen by' x-ray', and 
many discharging sinuses. Two centimeters is the average amount of 
shortening and is readily corrected by holding the foot in a little equinus, 
or with a lift on the heel of the shoe. Structural scoliosis has not been 
found in these patients, despite the fact that very few are wearing shoes 
to correct the pehdc obliquity. 

Complications 

Complications of consequence developed in two cases following heal- 
ing of the tuberculous focus in the hip. Case 6 returned to the clinic two 
years after the hip was healed for treatment of a stiff neck which proved 
to be caries of the cervical spine. It is not considered probable that the 
hip acted as a focus for the new infection. This seems to emphasize the 
necessity for constitutional treatment to securely encapsulate infected 
bronchial or mesenteric glands. 

Case 24 returned to the hospital with a large soft-tissue abscess in the 
thigh one year and nine months after the hip was thought to be healed. 
This tuberculous lesion responded so readily to complete excision that it 
was attributed to a slowly developing focus transplanted during the 
operation. 

Elapsed Time Since Arthrodesis 

Eight years have elapsed since the first hip was fused by' the pedicle- 
flap method. Three patients have been under observation seven years, 
eight for six y'ears, three for five y'ears, five for four y'ears, five for three 
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3’-ears, four for two years, and four for one 3^car or less since the fusion 
operations wore done. 


CONCLUSIONS 

T-his leport must be considered in tlic light of a preliminary study. 
Tlie number of pationis ob.scrvecI is not sufficiently great to warrant 
positive statements relative to tlie healing of bone and joint tuberculosis. 
An additional ten to fifteen jmars of ob.servation will be essential before it 
can be definitely recommended that all tuberculous hips in children should 
be fused in a position of fifteen degrees of flexion and ten degrees of 
abduction. 

It is believed that early fusion of tuberculous joints conserves the 
growing elements of bone, thereb^'^ eliminating the disability due to 
shortening. 

Hibbs’s observation, that fusion of the bone flap or strut is followed 
bj'’ consolidation of the diseased area, has been confirmed. 

Joint tuberculosis will heal i-apidlj'- when motion is eliminated. This 
may be successful!}'’ accomplished by iliofemoroplasty. Draining sinuses 
are not a contra-indication to iliofemoroplasty. The sinuses will close 
when the bone and joint lesion is healed. Secondary infection is of no 
practical importance so far as the operation itself is concerned. The 
general physical condition of the patient is uniformly good after ankylosis 
of the diseased joint takes place. 

Iliofemoroplast}’’ is not a difficult technical procedure and it may be 
done without danger to life. 
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A REPORT OF SEVENTEEN CASES OF TUBERCULOSIS OF THE 
HIP FUSED BY THE WILSON METHOD 


BY LOUIS ALFEBT, M.D,, MIDBLEBORO, MASSACHUSETTS 
Lakeville Stale Sanalorimn 


After having attempted more than a dozen fusions of tuberculous 
liitis accoi'ding to the Hibbs method, with ratlier unsatisfactory results in 
the majority of cases, a difTcrent. surgical procedure was desired. 

In 192/ Dr, J. C. Wilson suggested an operation for fusing tubercu- 
lous hips wliich lie described as an “Ilio-Femoro-Plasty”. 

In 1930 Dr, Z. B. Adams, our orthopaedic consultant at Lakeville 
State Sanatorium, adopted this method of fusing tuberculous hip joints. 
He has modified it, however, by approaching the hip joint through an 
anterolateral incision and b 3 ’' leaving the entire capsule intact, rather than 
incising it parallel witli tlic neck of the femur as in Wilson’s operation. 
Thus the operation, as performed at this institution, is a complete extra- 
articular one and is attended with vciy little danger of incising a tubercu- 
lous focus. 

This operation is primarily’- indicated in children up to twelve years of 
age, as the bone in children is more flexible and will bend easily, whereas in 
adults the bone is brittle, and the iliac flap is apt to break off at its attach- 
ment as it is bent downward on itself to be inserted into the trochanter. 
Our youngest patient was four years old and the oldest eighteen. 

Up to date this method of fusion has been tried in seventeen cases. 
We have been able to follow thirteen of them and each one has resulted in 
a completely ankylosed and painless hip joint. The last four cases have 
been done very recently and have not yet come out of plaster. These 
hips have, therefore, not yet been examined for results. 

It will be noted from the chart that three of the cases also had other 
forms of surgical fusion with unsatisfactory results. The Wilson fusion 
was done after the previously attempted fusion and in all three cases 
ankylosed hip joints resulted. One death is recorded in this seiies. This 
patient died of generalized tuberculosis and at autopsy was found to have 
extensive processes in the chest, spine, tubes, uterus, and ovaries in addi- 
tion to her hip and knee invoRements. The hip was examined at au- 
topsy, which was eight months after operation, and was found solid with a 
good, thick bone block. The knee was also solid. 

The time required for this operation is about forty-five minutes, and 
the plaster is applied immediately after the operation, while the patient 
is coming out of ether; the leg is held in fifteen degrees’ abduction and 
about thirty degrees’ flexion. Dr. Wilson found it necessary to place his 
patients in plaster shells after the operation, thereby lessening the time 
and avoiding shock from wet casts. We have practically no complica- 
tions of shock, even with patients who have been confined to bed for two 
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Chho 10 W. W. 0 Tbo. hip, liKlit .'i monthw Wil.son, .Juno Hiill in pla.stor 

CiiHO 17 T. D. 7 Tbo. Iiip, riKliC 2 yoiira Wilson. .July l():i2 .Still in plaster 

Notio; Siaco this paper was subniitlcd for publieatioii, Cases 14 and 15 have been oxainined and the hi()s wore found to bo soliil. 
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years or more. Our rule is to allow the patient up and about on crutches 
for at least two months previous to operation. We also avoid operating 
in tlie presence of sinuses. After operation the patient is kept in bed for 
four to six months with plaster fixation and is then allowed up in a single 
short spica and allowed to bear weight. 

SUMMAKV 

1. Seventeen cases of tuberculous hips have been fused by a modi- 
fied extra-articular and extracapsular iliofemoroplasty, as first described 
by Dr. J. C. Wilson, 

2. Complete ank 3 dosis was obtained in all of the thirteen completed 
cases. 

3. The ad^^ant ages of this type of fusion are that the operation takes 
less time; it does not enter the tuberculous joint, and it gWes very satis- 
factoiy results. We have liad no postoperative sinuses, no complications, 
and no failures. 

1. Wilson, J. C. ; Extra-Articular Fusion of the Tuberculous Hip Joint. California 
and Western Med., XXVII, 774, Dec. 1927, 



COMBINED INTRA-ARTICULAR AND EXTRA-ARTICULAR 
ARTHRODESIS FOR TUBERCULOSIS OF THE HIP JOINT * 

BY MKLVIX S. HENDEBSON', M.D., ROCHESTER, MI>rXESOTA 
Scclioii on Orlhnpacdic Surgery, The Mayo Clinic 

The thirtj'-seven cases which form the basis of this report are pre- 
sented as evidence that fusion of the hip joint by arthrodesis for tuber- 
culosis deserves the general recognition it has received. I shall compare 
as fairl}' as can be done in a limited series the intra-articular type of 
operation, the extra-articular tj'^pe, using some form of bone grafting, and 
what might be called a combined operation in the course of which thorough 
removal of tuberculous tissue is done and in addition a bone graft is 
used. These patients were taken care of in The Mayo Clinic between 
1919 and 1931 inclusive. I do not intend to review the literature on 
tuberculosis of the hip, although I am well aware of the large amount 
available, but reports of operative end results, comparisons of methods, 
and considerations of operative complications are not common. 

SU.'^IMARY OF CASES 

Twenty-one (56.7 per cent.) of the patients were males and sixteen 
(43.3 per cent.) were females; the right hip of twenty (54 per cent.) was 
involved and the left hip of seventeen (46 per cent.). The ages ranged 
from nine to forty-eight years. There were two patients in the first 
decade of life, twelve in the second, fifteen in the third, four in the fourth, 
and four in the fifth; twenty-seven (73 per cent.) were between the ages 
of ten and thirty years. 

The sjTnptoms had existed from five months to forty years. In 
four cases symptoms had been present for less than one year, in nine for 
two to five years, in se^'en for six to ten years, in ten for eleven to twenty 
years, in four from twenty-one to thirty years, and in three from thirty- 
one to forty years. A definite familial history of tuberculosis was ob- 
tained in seven (19 per cent.) of the cases. 

Trauma seemed to be reasonably under suspicion as a factor in 
fourteen cases (38 per cent.); this is rather a high figure, although the 
period of time between the sustaining of the trauma and the definite 
development of the disease ranged from a few days to a year. However, 
the personal equation must necessarUj”^ enter into this phase of the subject. 

In five cases (13.5 per cent.) there was a historj'- of contact of the 
patient in a fairly intimate way with some others who had open pul- 
monary tuberculosis. 

Operation was performed on thirty-four patients (92 per cent.) in the 
chronic stage of the disease; on one patient (3 per cent.) in the subacute 

* Read before the American Orthopaedic Association, Toronto, Ontario, June 16 
1932. 
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Stage and on two patients (5 per cent.) in the acute stage. The joint 
fused satisfactorily in the patients in the acute stage —one in three months 
without drainage, and the other in eight months with drainage for the 
same period. 

It seemed to mo tliat the treatment lu’evious to operation had been 
sufficiently adequate and good in eleven cases (30 per cent.), and the 
condition of the patient at the time of operation could not fairly be at- 
tributed to neglect or improper treatment. In twenty-six cases (70 
per cent.), however, the conservative treatment accorded could not be 
considered at all satisfactory. 

The general condition of the patients at the time of operation was 
good in twenty-one cases (oG per cent.), fair in fifteen (40.5 per cent.), and 
poor in one case. I’uberculosis elsewhere than in the hip joint was 
found in nine cases (24 per cent.). In si.x cases the lungs were involved, 
in two the spinal column, and in one case l,he spinal column and testis 
were involved. Those conditions, howe^'er, were sufficiently quiescent 
to permit operation on the hip and in none caused any concern after the 
operation. 

In all cases the patients complained of pain; the limb was shortened 
by an average of four and seven-tenths centimeters. In six cases there 
were healed scars of previously draining sinuses. Draining sinuses should 
be considered a contra-indication to arthrodesis; such sinuses were not 
present in any of our cases. Deformity caused by flexion and adduction 
was present in more than half the cases, but no appreciable deformity was 
present in seven. Atrophy of the thigh was present in all. The common 
change noted in the roentgenograms was atrophy of the bone, and in ninety- 
one per cent, the destructive changes were in the head of the femur and 
acetabulum. In two cases there were changes in the head and neck of the 
femur only, and in one case in the acetabulum only. 

Definite information concerning the end result in thirty-six cases 
has been received. In the single case classified as undetermined with 
regard to result, the patient was dismissed in good condition, still wearing 
a cast at the end of three months, but has not been heard from. Another 
patient, a boy, aged thirteen years, in progressively poor general condition 
at the time of operation, although organic disease or tuberculosis was not 
demonstrable elsewhere, died of generalized miliary tuberculosis seAmnty 
days after an extra-articular operation to effect fusion by bone graft. 
Thus we have thirty-five patients concerning whom we have enough 
definite data to base an opinion as to the result of the particular type of 
operation performed. 

At the time of operation, tissue from nineteen of the thirty-seven 
patients was submitted to the pathologist for microscopic examination. 
The condition in thirteen cases was reported positively as tuberculous, 
but in six, inflammatory changes only were distinguished histologically. 

In all, however, the clinical diagnosis was, without equivocation, tuber- 
culosis, and the destructive process causing disintegration of the structures 
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of the joint was so evident at operation that the surgeon did not feel the 
neccssitj* of pathological corroboration of the diagnosis and proceeded 
without delay with the arthrodesis. In three cases inoculations of guinea 
pigs were resorted to, and in all reactions were positive. In one of these 
cases at the time of operation histological e.varnination of the tissue had 
disclosed only inflammatory’ changes. Therefore, in the series there are 
fifteen cases (40 per cent.) of tuberculosis, definitely proved by’ mi- 
croscopic examination of the tissue removed, by’ inoculation of guinea 
pigs, or by’ both. The remaining twenty’-two cases have been carefully’ 
selected because of the clinical history’, the observations on phy’sical 
examination, and the pathological changes seen at the time of operation, 
all pointing directly’ to tuberculosis as the cause of the destructive 
arthritis. 

TYPES OF 0PER.\T10X AND END RESULTS IX THIRTY-FIVE CASES 

Formerly’, there were so many’ failures following the ordinary’ at- 
tempts at intra-articular arthrodesis that the operation fell into disrepute. 
When the various extra-articular operations were advanced, and ad- 
vocated in this country’ particularly’ by’ Albee and Hibbs, action was 
stimulated once more. Since fusion has been almost uniformly’ satis- 
factory’ in arthrodesis of the knee joint for tuberculosis, when aU the tuber- 
culous debris can be removed, it seems reasonable to assume that the 
same complete operation in the hip joint would give equally’ good results 
provided such a radical operation w’as not too severe, and that subsequent 
drainage due to involvement of the soft tissues by’ tuberculosis would 
not be too prolonged and profuse. It must be remembered that a com- 
plete and adequate extra-articular operation is not the simple mechanical 
procedure it might seem, that comparatively few surgeons have the skill 
to carry’ it out properly, and that not all cases are suitable for this opera- 
tion. It would appear to be a more rational procedure to attack the 
affected part and remove the tuberculous tissue, than merely’ to give 
support and wait for nature to overcome slowly the tuberculosis within 
the joint and contiguous bony’ structures. If this operation can be done 
with no more risk to life, with no more frequent and prolonged drainage, 
and if failures are less common, then, other things being equal, the more 
radical operation, with removal of the affected tissue, is indicated, par- 
ticularly since operation must be performed in either case. 

I have used a varied type of incision, but in the main have employ’ed 
the Smith-Petersen type. I have changed part of his cutaneous incision 
by making a long curved incision, so that the base of the resulting flap 
will be upward; the incision extends from several inches behind the an- 
terior superior spine of the ilium, sweeping downward posteriorly’, and 
toward the greater trochanter, thence cuning downward and forward to 
several inches below the greater trochanter. This flap of skin is then 
dissected upward, and fastened by skin cUps to the wall of the abdomen 
and anterior portion of the thigh, thus keeping the skin of the groin, so 
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difficult t,o cleanse, out of the operative field. The gluteal muscles are 
then leflected from the wall of the ilium, and the capsule of the joint is 
exposed. In all cases the capsule, unless already destroyed, was found to 
be oedematous and greatly thickened. At this point the decision must 
be made as to whether the operation is primarily to be extra-articular, or 
if the operative attack should be carried directly to the cavity of the joint 
itself. Bone abscesses cither in the femoral head or in the acetabulum 
were observed in fifty-seven per cent, of the cases in which the joint was 
opened and the radical operation performed. 

I obtain bone for a graft from the ilium, place it so that it bridges 
from the ilium to the greater trochanter, and wedge it in tightly, with the 
hip held at the elective angle at which it is to be placed in the cast. The 
anterior superior spine has been used as a graft in three cases after the 
method suggested b}'^ Ghormley. The criticism leveled at the intra- 
articular operation, by which the joint is radically opened, the acetabulum 
cleaned out, and the head of the femur freshened to secure good contact 
of bony surfaces, that it is more prone to cause dissemination of the tuber- 
culosis, is I believe, not founded on facts supported by a sufficient number 
of cases to be acceptable. On the contrary, the present series of cases 
seems to refute any such charge. The various types of arthrodesis, 
which were considered last year before this society by Ghormley, in 
the main are all devised with the desire to avoid extensive exposure of the 
hip joint itself, aiming to obtain fusion by the aid of extra-articular bone 
grafts. 

In the thirty-seven cases there were no postoperative infections in 
the ordinary sense, and no operative deaths; the only death that occurred 
was that of a boy, seventy days after operation, due to dissemination of 
infection to the lungs, and to other organs. The operation was extra- 
articular in type. 

I ntr a- Articular Operation Without Bone Graft. — In only two cases 
was the intra-articular type of operation alone used. In one the operation 
was incomplete, the head not being thrown out of the acetabulum and 
freshened, and failure resulted. In the second case all of the affected 
tissue was thoroughly and completely dissected away, a number of bone 
abscesses were cleaned out, and the bony surfaces of the head of the femur 
and of the acetabulum were freshened. Union, with excellent function, 
resulted. There was no postoperative drainage in either case. 

Combined Intra-Articular and Extra-Articular Operation With Bone 
Graft. — Wide exposure of the joint was made, the head of the femur was 
dislocated and the bony contour of the acetabulum and femoral head were 
thoroughly cleansed and freshened so as to expose plenty of healthy , 
fresh bone on each articular surface. Even at the expense of prolonging 
the operation a diligent attempt was made to remove as much as possible 
of the diseased tissue and tuberculous debris. In the more recent cases 
I am confident that the development of bony fusion has been hastened 
not only by thoroughly removing the cartilage from the bone on both 
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a, Sagittal view of joint, b, Lateral view of graft. 


femoral head and acetabulum, but by using a small gouge to dig up little 
pieces of spongy bone on both the femoral head and acetabulum (Fig. 1). 
■V^Tien this is thoroughly done and the surfaces are shaped to fit, these 
little, partially detached balls of spongy bone will mesh. In addition, 
a bone graft obtained from the wall of the ilium is carefully wedged into 
the split trochanter and into the ihac wall, and beneath it, between the 
freshened femoral head and neck, are packed numerous small grafts of 
spongy bone obtained from the raw place on the ilium left bj”- removal of 
the graft. These steps completed, the leg is carefully held at the angle of 
election, and the gluteal muscles are sewed back to the crest of the ilium 
just as a trap door would be closed. Nineteen patients were operated 
on by this method. One patient was lost track of three months after 
operation, and the end result is not known, leaving eighteen known re- 
sults. Seventeen (94.4 per cent.) patients are known to have fused hips, 
with bony ankylosis and good function. Of sixteen patients, the opera- 
tive notes stated that twelve joints were dry and four were wet. Of the 
nineteen patients, five (26.3 per cent.) had drainage postoperativeb’^ for 
from three to eighteen months; in one case, in which operation was done 
three years ago, the joint is still draining and without union. In fourteen 
(73.7 per cent.) the wound healed by primary intention without subse- 
quent drainage. 

Eikenbary and LeCocq^ in 1929 reported a series of cases in which 
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an operation similar to that here described had been used with satisfac- 
toiy results. 

Exti a~ Articular Operation With Bone Graft, — In sixteen cases fusion 
was attempted by extra-articular methods. In some, the capsule of the 
joint was oi^encd as in the so-called para-articular operations, in which 
tlie top part of the capsule is opened to permit access to the neck of the 
femur, whereas in others tuberculous pus and ddbris were present in 
soft-tissue abscesses, so that there was contact with the tuberculous 
material. As stated, one patient died, leaving fifteen by whom to estimate 
results. In two cases second operations were necessary; that is, there 
were seventeen operations on fifteen patients with fourteen successful, 
a percentage of eighty-two and three-tenths successful operations. If 
the two extra operations are disregarded and only the ultimate result 
is estimated, fusion was obtained in fourteen (93.3 per cent.). Drainage 
occurred in six instances, and lasted from thi'oe to twenty-four months. 

COMMENT 

Taking the group as a whole, thirty-two of thirty-five patients (91.4 
per cent.) obtained bony ankylosis. However, if we count the two extra 
operations in the extra-articular group against the number of cases, the 
percentage would be eighty-six and five-tenths. The average length of 
time before union was secured ranged from three months to two years, 
with an average of eight and eight-tenths months. In more than 
seventy per cent, of the cases, healing was by first intention. In eleven 
cases sinuses developed and drained. This was doubtless due to dis- 
semination of the tuberculosis. These sinuses ahvays become infected 
with the ordinary pyogenic bacteria, but they do no appreciable harm, 
and healing occurs when the tuberculosis is overcome. In one case, in a 
woman of the pale, blond, thin-skinned type, with semiblue sclera, and 
with a familial history, an ugly breaking-down of the whole superficial 
wound in the heavy pad of fat over the trochanteric area occurred, and 
the wound drained for eighteen months, but excellent bony union resulted. 

SUMMARY 

Study of the end results in thirty-five cases discloses that bony 
fusion was secured in thirty-two (91.4 per cent.). The fact that 
there were no operative deaths indicates that among patients who 
are in good or fair general condition, a carefully conducted operation to 
produce arthrodesis in the hip should be advised without hesitation. 
From such a small series an opinion cannot be expressed as to its value 
for children, for there were only two patients in the first decade of life, 
union resulted in both cases, however. Although postoperative drainap 
due to dissemination of the tuberculosis to the contiguous soft parts is 
not a comfortable situation, and occurred in eleven of the cases, it was not 
as serious as might appear. Drainage followed in forty-four per cent, 
of cases in which there were “wet” joints and in twenty-two per cent, in 
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which there were "drj'” joints. It occurred in a higher percentage of 
cases when the operation was extra-articular than it did when the com- 
bined operation was cmploj'cd. I interpret this to mean that the oc- 
currence of drainage is less if the tuberculous tissue is cleanl}’- removed, 
to the best of the surgeon’s abilitj'. A purely extra-articular operation 
is occasionally possible, but often tuberculous tissue is encountered. 
The percentage of “wet ’’ joints in the combined intra-articular and extra- 
articular group and in the extra-articular group was the same. 

The great improvement in the general health in these patients follow- 
ing arthrodesis has been most striking. A stiff hip has not been an 
added handicap, for the hip was not onl3' stiff before operation but was 
painful. More uniforml}’ successful results have been obtained b3" the 
combined method of intra-articular and extra-articular operation together 
with bone graft than b3’ an3' other method. 

1. EiKKNBAnv, C. F., .AND LeCocq, .1. F. : Combined Intra-articular and Extra-artic- 
ular Fusion of the Tuberculous Hip. Northwest Med., XXIX, 2-3, 1930. 
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Professor of Orthopaedic Surgery, Post-Graduate Medical School, Columbia University 

One of the most difficult problems confronting the modern surgeon is 
that of dealing effectively— and finally— with his old enemy, latent 
infection. For centuries men have sought an ideal treatment for infected 
wounds. We hear of boiling oil, incinerated toads, ashes, and natural 
balsams, and even spraj'-ed perfumes and soft music. The late War made 
popular the Carrel-Dakin irrigations and bipp treatments. Following the 
War maggots came into vogue. In view of this long-continued search, 
it seems scarcely possible that a method of wound treatment, which may 
completely revolutionize all our previous concepts could be devised; yet I 
believe the bacteriophage to be just such a method. 

Osteomyelitis is one of the most common forms of bone infection en- 
countered by the surgeon today. Nearly everyone is familiar with the 
treatment of this condition proposed by Dr. H. Winnett Orr in 1923. 
Apparently violating the traditions of free drainage, he packed the 
saucerized wound with vaselin and vaselin gauze and enclosed it in a plas- 
ter cast which was left undisturbed for weeks. Soon after operation the 
patient’s temperature dropped to normal and, upon removal of the cast, 
the wound was found to be covered with healthy red granulation tissue. 
Orr explained this startling result on the basis of rest, immobilization, and 
avoidance of reinfection by repeated dressings. 

However, this explanation did not seem to me to entirely account for 
the marked success of the treatment. After close observation of several 
cases, I became convinced that some unusual phenomenon was taking 
place. D’Herelle, the Yale bacteriologist, had in 1921 discovered an ultra- 
microscopic parasite which appeared spontaneously in a culture of dysen- 
tery bacilli and destroyed them, thus in many instances saving the 
patient’s life. This he called the ‘'bacteriophage” because it lived on 
virulent pathogenic bacteria and completely lysed them. 

In the mass of detailed bacteriological findings which d’Herelle pre- 
sented, two experiments struck me as having a definite similarity to what 
had happened in the Orr-treated wound, and to offer a possible explanation. 

In one of his earliest experiments with dysentery bacilli he added 
about 0.0001 cubic centimeters of bacterial culture to a young broth cul- 
ture and subcultured the mixture immediately to an agar slant. Ulti- 
mately the surface of the agar was well covered with a roughened layer of 
the multiplying bacteria. Then, after a long 'period of time, two little is- 
lands appeared, two clear plaques perfectly circular in form where the 

* Read at the Annual Meeting of the American Orthopaedic Association at 
Toronto, June 17, 1932. Submitted for publication Jub^ 14, 1932. 
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agar was bare, entirely free of all traces of the bacterial colony. D’Herelle 
explained this striking phenomenon by the spontaneous appearance of a 
bacteriophage which absolutely destroj'cd the bacteria with which it came 
in contact. 

To prove this, his next step was to appl}' a platinum loop to the 
roughened surface of the agar and transfer a bit of the bacterial colony to a 
test tube of clear bouillon and incubate it. W'ithin a short time, the tube 
was so teeming with bacteria that it was turbid and opaque. D’Herelle 
then transferred to this turbid culture an infinitesimal portion of one of the 
clear plaques on the agar slant. After a few hours, the bouillon, as if by 
magic, became perfectl 3 ’ clear and transparent, and centrifuging of the 
culture failed to disclose anj' bacteria whatsoever. Not onlj^ had aU 
bacteria been killed, but their bodies had been Ij^sed or dissolved. 

Now if a chemical germicide had been placed in this tube or heat 
applied, the bacteria would have been killed, but at the bottom of the 
tube there would have been the dead bacterial bodies. Not so in this 
tube of d’HereUe’s. There was not a trace of sediment. Not a dead 
bacterial bodj’’ could be found. 

Having observed this remarkable phenomenon in tube No. 1, d’Herelle 
took a second tube and repeated the process, except that he introduced 
the phage from tube No. 1 instead of from the agar slant. The result 
was the same — complete Ij'sis of the bacterial bodies — showing that the 
phage had not lost its potenc}' through Ij’^sing the bacteria in tube No. 1. 
He then took a third, fourth, fifth, and even twentieth tube, in each 
instance transferring a bit of bacterial colonj"- from the agar slant and 
incubating it; then, when the tube was turbid with bacteria, dipping a 
platinum loop into the preceding tube and transferring a tiny portion of 
the fluid to the last tube. Each time there was the same evidence of the 
activity of the bacteria-destrojdng phage, striking proof that he was 
dealing with a living organism, capable of self-reproduction; for an enzyme 
or any non-multiplying agent would have lost its potency from extreme 
dilution long before it reached the twentieth tube. 

D’Herelle further demonstrated by laboratory experiment that 
there were several varieties or “races” of phage, for the various strains 
of each type of bacteria, but that these also had certain destructive in- 
fluences upon other strains of bacteria. 

The analogy to the bacteriophage-treated wound is ob%'ious. When 
one closes up the wound with a paraffin-vaselin tampon and plaster cast, 
it is infected and discharging pus. When one removes the dressing eight 
weeks later, the wound is clean and healthy. Whatever agent clears out 
the offending infection appears spontaneously, as on d’HereUe’s slant cul- 
ture, for none has been introduced. And the long lapse of time, just as in 
his experiment, permits this agent to carry on its bacteria-destrojring 
action to a successful end. Is it not logical to assume that the phage 
principle has been working in the wound, that a native bacteriophage has 
multiplied and become active under the long-continued dressing? 
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With this working hypothesis, I immediately proceeded to use this 
revolutionary method in all cases of osteomyelitis, and by careful labora- 
tory search and clinical tests, it was established that, as I had assumed, a 
specific phage did appear spontaneously in about ninety-four per cent, of 
cases of acute and clironic osteomyelitis,'*' In three of the remaining six 
per cent, in which the phage did not appear spontaneously, the laboratory 
has been able to supplj'' us with a pliage specific for the organism in ques- 
tion; but in the other three per cent, it has, so far, been unable to do so. 
This is especially true of the streptococcus hcmolyticus, and in these cases, 
we have adopted a polic}’- of watchful waiting. In several instances, the 
desired phage has later appeared in tlie wound spontaneously and healing 
has occuiTed. It is hoped tliat with the perfection of laboratory methods 
and increased knowledge of the phage, it may be possible to isolate races 
of phage specific for each strain of bacteria in all cases. 

In cases of osteomyelitis, both acute and chronic, I now make use of 
the following method of treatment. I do not use alcohol or iodin as 
does Orr, lest thej'- interfere either with the development of the spontane- 
ous phage or with the specific laboratory-bred phage after its introduction. 

In precisely the same way the chemical spray does more damage to 
the beneficial parasite than to the pathogenic pest in the orange or grape- 
fruit groves, and therefore should not be used. One of the orchard grow- 
er’s problems is how to destroy the purple scale, which kills orange trees 
Just as bacteria kill human tissues. There are open to him two methods of 
combat, — he may spray his trees with a strong chemical which parallels 
the Carrel-Dakin treatment; or he may let a parasite fight the battle 
instead. This is the red-headed ray fungus, a parasite which exists in 
orange groves by eating the purple scale. The threads of the fungus 
penetrate the body of the scale and eventually kill it as well as the eggs it 
contains. If the fungus does not of itself arrive in the grove, the gardener 
may import it. For certain other pests, he may introduce lady beetles if 
they do not spontaneously appear, as they often do. Fruit growers now 
seldom spray trees with chemicals to destroy certain pests, if they can 
make use of a living parasite or natural enemy, for the latter method is 
much more reliable. In fact, some pests are completely resistant to 
chemical sprays and can only be eradicated by a natural enemy or 
parasite (phage) . 

The treatment of a group of cases of osteomyelitis with complications, 
such as infected fractures, entails a multitude of considerations. In most 
of these cases, we have deep wounds extending into the bone, with varying 
degrees of infection. The ideal wound dressing must, therefore, have a 
degree of solidity sufficient to restrict the tendency of the orifice at the 
dermis to close earlier than the depths of the wound. At the same time, 
this tampon should be such that it can be inserted in practically a fluid 
state, in order to flow uninterruptedly to every recess of the wound; it 

* I am indebted to Dr. Ward MacNeal and Miss Marjorie Patterson of Post-Gradu- 
ate Hospital for extensive help in this work. 
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should then become semi-solid, thus tending to conserve the original 
contour of the wound, avoid adherence to the bone, and, bit by bit, ex- 
trude automatically as granulations fill up the depths of the wound, or as 
the contractions of healing and cicatrization demand. 

If the consistency of the tampon can be altered by changing the rela- 
tive amounts of the ingredients composing it, too earl}’- extrusion can be 
avoided in wounds of great depth, and, conversely, rapid e.xtrusion can be 
favored in shallow wounds where earlier closure is desirable and possible. 
With these requirements in mind, I am now using, instead of the vaselin 
and vaselin gauze applied in earlier cases, different mi.xtures of paraffin 
and yellow vaselin, the proportions depending on the nature of the wound. 
In deep wounds, paraffin and vaselin are used in a strength of ten to one; in 
suppurative wounds, where early closure is desired, the mixture is four 
parts of paraffin to one part of vaselin. The mixture is always put into 
the wound in a melted state, at about 110 degrees, fahrenheit, this being 
accomplished by immersing the jar containing the mixture in a water bath 
for some time before the mLxture is used. It is then inserted into the 
wound by means of a large syringe. 

I do not favor the vaselin, vaselin-gauze dressing for several reasons: 

а. It is impossible to satisfactorily control the consistency of the 
vaselin, vaseUn-gauze tampon. Due to the ingredients comprising it, this 
tampon cannot, at best, be uniform in its consistency. 

б. Later experience has shown that, even when an excess of vaselin 
is added with -the vasefin gauze, the gauze is still apt to become adherent 
to the bone at the bottom of the wound and so resist extrusion of the 
tampon and delay healing. 

c. The wound granulations are hkely to strangulate through the 
meshes of the gauze. 

None of these complications ever arises with the paraflBn and vaselin 
dressing, which, because of its proper degree of solidity for the particular 
case, the uniformity of its consistency, and its slippery surface, -will always 
extrude much more satisfactorily than the vaselin, vaselin-gauze dressing, 
acting in a manner apparently somewhat similar to the bipp tampon. 
Furthermore, it has been found that the bacteriophage occurs spontane- 
ously just as frequently as -with the gauze dressing; also, the laborator}"-- 
bred phage, when introduced, acts as favorably. I have been unable to 
find any shortcomings of this dressing as compared with either the bipp or 
the vaselin, vaselin-gauze dressing. Bipp, however, may be contra- 
indicated because of the possible unfavorable chemical action of the 
iodoform upon the bacteriophage. 

Technique. The usual sequestrectomy and saucerization are com- 
pleted, and a culture is taken. (If a specific phage has already been found 
from a culture pre-\dously taken from an existing sinus, two-thirds of a test 
tube of this phage is poured into and over the wound, so that the whole 
surface is bathed.) The wound is then packed -with a paraffin and vaselin 
mLxture, usually seventy-five per cent, paraffin to twenty-five per cent. 
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vaselin; or, in cases where the wound is deep and made through heavy 
muscles, ninety pci cent, paraffin to ten per cent, vaselin. No vaselin 
gauze whatsoever is used. The paraffin and vaselin are heated and 
poured in as a liquid, or forced in by pressure through a large syringe. 
In most cases, the syringe is the method of choice, in order to insure pene- 
tration of the mixture to the innermost recesses of the wound. 

One end of a rubber catheter is inserted through the paraffin-vaselin 
wound tampon to the bottom of the bone cavity. The other is allowed to 
project through the dressings and cast (which are applied as usual), with a 
sterile gauze or cotton over the end. If the laboratory examination of the 
culture reveals that it is possible to develop a bacteriophage specific for 
the organism presented, ten cubic centimeters of this phage are injected 
through the rubber catheter once or twice a week. Care should be taken 
when making periodic injections not to infect or contaminate the end of the 
tube. Should the bacteriophage appear spontaneously in the wound, in- 
jection of the laboratory-bred phage is still of advantage in that it accentu- 
ates the action of the native phage, and may be a more specific one. This 
practice is of still further advantage because, if an original phage does not 
completely destroy a culture, the organisms that survive give rise to a 
resistant strain which may be pathogenic for its host but is affected by the 
old bacteriophage. In large wounds, several catheters may be inserted, 
some of which are multifenestrated. Inasmuch as the catheter is firmly 
imbedded in the paraffin-vaselin tampon, the injected phage fluid cannot 
flow backward between the catheter and the tampon. It must, therefore, 
make its way inward between the tampon and the wound granulations, 
and thus, by reason of its own bulk, spread widely. Furthermore, since 
the phage is, by nature, a multiplying organism, it will thus automatically 
spread over the wound surface. 


TABLE I 

Results of Treatment* 

Average Healing Time 6 months 

Average Number of Cast Dressings 3 

Average Number of Weekly Dressings 3 

(to complete skin healing) 

Appearance of Bacteriophage: 

Spontaneous cent. 

Introduced 6 per cent. 

Type of Infecting Organism: 

Staphylococcus ’ 

Streptococcus P®^ ’ 

Mixed; 

Staphylococcus Predominating 38 per cen . 

Streptococcus Predominating. . . P®’^ • 

Tuberculosis 2 per cent. 

Bacillus Welchii (present with other organisms) " Pei" cent- 

Flora Changed During Treatment • ■ • ^ per cen . 

(usually to a more favorable type of organism, resulting in rapid healing.) 

* Based on a series of 100 consecutive cases. 
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At the end of eight iveeks the cast is removed and the wound dressed, 
great care being taken not to traumatize the granulating surfaces. The 
discharge around the edges of the wound is wiped off very gently with 
sterile gauze and the skin cleansed with benzin. 

If the wound is not entirelj’' healed when the cast is removed, it is 
again bathed with a test tube of the prepared specific phage fluid and a 
catheter or catheters inserted to the depths of the wound. A parafifin- 
vaselin tampon is used as before and a cast applied for an eight-week 
period. A culture is also taken at this time to determine whether the 
bacterial flora of the wound has changed, and also whether a more specific 
race of phage can be obtained. Periodic injections through the catheter 
are given as before. 

I have recently completed a statistical study of 100 consecutive cases 
treated by this method which shows that the average heaUng time for a 
case of osteomyelitis so treated is about six months. Three casts are ap- 
plied at intervals of eight weeks, and, after removal of the third, weekly 
dri' dressings are done until skin healing takes place. The type of infect- 
ing organism varies, — staphylococcus, or a mixed infection with staphylo- 
coccus predominating, being the most frequent. It is interesting to note 
that the bacillus welchii appeared in seven of the series of 100 cases. 
However, the rod was extremelj’’ weak and attenuated and did not inter- 
fere in any way with the healing of the wound. The flora changed in 
twenty-two per cent, of the cases, usually to a more favorable type of 
organism, resulting in rapid healing. 

Those cases in which a native phage develops usually do very well 
without the insertion of a laboratory-bred phage. However, in view of 
our latest investigations, we feel it is wise to inject periodically a race of 
phage of the highest potency, in order to have at work for a maximum 
period of time a phage of the highest specificity. In this way, any possi- 
ble decrease in potency of the native phage is offset. 

We have done extensive research to determine the relative effective- 
ness of plain and irradiated vaselin, and have established that there is 
no difference in their effect upon either bacterial cultures or different 
races of the bacteriophage. A resume of the experiments follows; — 


September 7, 1931. 
September 17, 1931. 
October 19, 1931. 
October 22, 1931. 


Staphylococcus broth cultures placed in contact with ir- 
radiated vaselin on petri dishes; cultured everj’^ three daj'S 
for four weeks; all cultiues grew in twenty-four hours. 

Staphylococcus broth cultures placed in contact with plain 
vaselin on petri dishes; cultured everj' three days for four 
weeks; all cultures grew in twent 3 '-four hours. 


December 3, 1931. Four staphjdococcus plates sealed with irradiated vaselin on 
opposite sides of petri dish (air space between culture and vaselin) ; cultured every week 
imtil March 3, 1932; all cultures grew in twentj-four hours. 


February 27, 1932. Staphjdococcus broth culture in contact with irradiated vaselin 
in petri dish; cultured everj^ week until April 11, 1932; all cultures grew in twentj--four 
hours. 
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Fcbrmv)/ 27, }!)22. Bacillus coli broth culture in contact with irradiated vaselin in 
petri dish; cultured every week until April 11, 1032; all cultures Rrew in twenty-four 
hours. 


Fchnianj 27, }!)22. Streptococcus hemolyticus broth cultuic in contact with ir- 
radiated vaselin in iict.ri dish; cultured every week until April 11, 1932; all cultures grew 
in twenty-four hours. 


Fchrum'n t^22. Statihylococcus broth culture in contact with plain vaselin in 
petii dish, cultured every week until April II, 1032; all cultures grew in twenty-four 
hours. 


Fcbrunri/ 27, 1982. Bacillus coli brot h culture in contact with plain vaselin in petri 
dish; cultured every week until April 11, 1932; all cultures grew in twenty-four hours. 

Fehruanj 27, 1082. Streptococcus hcnioiyticus broth culture in contact with plain 
vaselin in petri dish ; cultured eveiy week until Ajuil 11,1 032; nil cultui'es grew in twenty- 
four hours. 


September 7, 1931. 
September 17, 1931. 
October 19, 1931. 
October 22, 1931. 


Bacteriophage culture placed in contact with irradiated 
vaselin on petri dishes; tested eveiy three da 3 's for four weeks 
for ability to tyse susceptible staplydococcus cultures; all bac- 
teria completely destroj’ed in twentj'-four hours. 

Bacteriophage broth cultures placed in contact with plain 
vaselin on petri dishes; tested every three days for four weeks 
for ability to Ij'se susceptible staphjdococcus cultures; all 
bacteria completely destroj'ed in twenty-four hours. 


February 27, 1932. Bacteriophage broth solution put into well in large tube of ir- 
radiated vaselin; tested for ability' to tyse staphylococcus culture every week until April 
11, 1932; culture of staphjdococcus complete!}' destroyed in twentj'-four hours. 

February 27, 1932. Bacteriophage solution put into well in large tube of sterile 
vaselin; tested for ability to Ij'se staphjdococcus culture every week until April 11, 1932; 
culture of staphylococcus completely destroyed in twentj'-four hours. 

April 11, 1932. Irradiated vaselin in contact with photographic film for fortj'- 
eight hours; did not fog the film. 

Conclusion: No difference was noted in the effect of the irradiated and that of the 
plain vaselin upon the bacterial cultures and the bacteriophage. 

My experience with this new method for treating osteomyelitis has 
convinced me that it is far superior to any other method I have used, and 
this conviction is borne out by the statistical study which shows the time 
of healing materially reduced. A summary of the advantages of the dress- 
ing follows: — 

1. It is simple in its application, requiring a minimum amount of 
labor on the part of the surgeon and his staff. 

2. It does not interfere with the immobilization of the part (as, for 
example, in the case of a compound infected fracture or suppurating 
joint), nor does it favor oedema of the granulations or the soft structures 
because of inequality of pressure at or in the immediate neighborhood of 
the wound, since there is no window in the cast. This is quite contrary to 
the Carrel-Dakin or maggot method of ti'eatment, both of which must, of 
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necessity, have a window in the cast. I believe that a uniform pressure 
over the wound and neighboring tissues (such as this method affords) will 
avoid exuberant granulations and oedema, — an important consideration 
in the healing of a wound, as is exemplified in the case of varicose ulcers. 

3. The paraffin-vaselin tampon automaticallj’’ yields to the en- 
croachment of granulation, healing, and closure of the wound, thus 
gradually extruding and keeping up a constant physiological pressure 
upon the surface of the wound at all times. This is more effective than 
frequent dressings by the surgeon, and, in addition, avoids the possibility 
of reinfecting the wound by a foreign flora of bacteria. 

4. This dressing is favorable to the appearance of the native bac- 
teriophage and to the periodic introduction of a laboratory-bred phage. 

5. It requires a very short period of hospitalization. 

In addition to its application to infected bone wounds, the bac- 
teriophage has proved a most efficacious specific agent in combating 
lesions such as furuncles, boils, carbuncles, and phlegmons. For these 
conditions it may be applied in two ways: — 

1. It may be thoroughly rubbed over the surface of the wound and 
the lesion covered by sterile pads soaked in bacteriophage; or, if the lesion 
is of extensive size or depth, it may be dressed with the paraffin and vaselin 
tampon mth a catheter incorporated for periodic introduction of bac- 
teriophage; 

2. It may be injected subcutaneously into the soft parts by means 
of a hypodermic needle about the periphery of the lesion. 

In bacteriemia, particularly with staphylococcus aureus, a bacterio- 
phage prepared with asparagin as a medium and injected into the blood 
stream, has, in the hands of Dr. MacNeal* reduced the mortality from 
practically one hundred per cent, to less than fifty per cent., even when 
there have been two positive blood cultures. Not only is the bacterio- 
phage a successful local therapeutic agent, but it has the added advantage 
of helping to establish a possible general immunity on the part of the pa- 
tient. Also the bacteriophage is, to some degree, effective in experimental 
animals when injected at a site distant from the infected focus. 

The invariable excellence of the results of this new method of treat- 
ment for infected wounds should make it unquestionably preferred by all 
those who experience its advantages over former methods. I believe that 
the bacteriophage will eventually become one of the surgeon’s important 
weapons against infection. Its potency has become so widety recognized 
that certain governments (India and Brazil) have passed laws that it be 
kept constantly on hand for use in certain intestinal diseases. My desire 
is to stimulate the interest of the surgical world in a phase of bacteriology 
which will have a profound influence on the future treatment of surgical in- 
fections. 

* New York Post-Graduate Hospital. 
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THE PRODUCTION OF CHRONIC ARTHRITIS BY THE INJEC- 
TION OF WEAK ACIDS, ALKALIES, DISTILLED WATER, 
AND SALT SOLUTION INTO JOINTS 

BY J. ALBERT KEY, M.D., ST. LOUIS, MISSOURI 

It has been sliown that arthritic-like changes can be produced b}' 
injecting a small amount of a strong chemical irritant (tincture of iodin or 
pure carbolic acid) into a joint (Axhauscn’, Key-, and Burckhardt ^1. 
Seeliger^ produced similar changes in the knee joints of rabbits bj^ 
repeated injections of l.'oO normal HCl into the joint and believed that 
the acid reaction within the joint was responsible for the arthritis. 
Habler^ repeated Seeliger’s experiments and obtained similar results, 
but he also produced similar arthritic changes in rabbits by repeated 
injections of distilled water into the knee joints. Hiibler concluded that 
the arthritis was caused b 3 ‘ cartilage damage and that the cartilage damage 
was caused bj' a change in the osmotic pressure of the fluid in the joint. 

In this paper I shall present the results of a series of experiments in 
which chronic progressive arthritis was produced b}^ the repeated injection 
of weak acids, weak alkalies, distilled water, or salt solution into the joints 
of e.xperimental animals. 


.M.ATERIAL AXD METHODS 

Thirteen normal adult rabbits were used. The animals were 
anaesthetized Mith ether. The knees were wet with alcohol and the irri- 
tating fluids were injected directlj’" into the knee joints, using a h 3 'po- 
dermic S 3 ninge with a small (25 gauge) needle. The fluids used were 
N/50 HCl, N/50 NaOH, distilled water, 0.85 per cent. NaCl and 10 
per cent. NaCl. The N/50 acid and alkali were made up in isotonic 
(0.85 per cent.) sodium chlorid solution. From one to two centimeters of 
the fluid were injected into each knee joint three times a week and from 
eight to twenty-eight injections were given as shown in Table I. The 
animals were sacrificed at intervals of from one to eight 3 ^-five da 3 -s after 
the last injection. The knee joints were cultured, then examined in 
the gross, fixed in ten per cent, formalin, sectioned, and stained with 
hematox 3 din and eosin and the sections studied. 

GROSS PATHOLOGY" 

(1) JointsInjected withN/50H3'drochIoric Acid: There were seven 
joints in this series. One which received eight injections and was ex- 
amined ten da 3 "s after the last injection showed shght thickening of the 
synovial membrane and fat pads and shght h 3 T)eraemia. The second 

* From the Department of Surgery, Washington University School of Medicine, 
St. Louis. 

t Presented at the Annual Meeting of the American Orthopaedic Association, 
Toronto, June 16, 1932. 
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TABLE I 



Nvinher 
of Jn- 
jeclions 

Days 

Right Knee 

Left Knee 


Malcrial 

hijcclcd 

Arlhrilis 

Malcrial 

Jajcclcd 

Arlhrilis 

749-50 

8 

10 

HCJ 

+ 

NaOH 

+ 

741-2 

10 

3 


+ + 

n 

+ + 

776-7 

16 

1 

(( 

+ + 

n 

-h + 

77S-9 

19 

42 

{( 

+ + + 

(1 

+ "t + 

739-40 

28 

28 

U 

i 

+ + + 

<( 

+ + + 

743-4 

28 

1 

85 

i( 

j -!- + + + 

“ 

+ + + + 

745-G 

28 

85 

ti 

+ + + + 

tt 

' + + + 

755-6 

17 

5 

HjO 

+ + 

1 0.85% 

NaCl 

+ + 

751-2 

28 

28 

ft 

+ + + 

<( 

+ + + + 

753-4 

28 

85 

(( 

+ + 

it 

+ + + + 

759-60 

28 

28 

(t 

'h + 'f' 

10% 

NaCl 

+ 

757-8 

28 

42 

(t 

+ + + 

<( 

■f 

780-1 

19 

85 

ft 

+ + -!- + 


+ + + 


Summary of experiments reported in this paper. The + marks indicate the degree 
of arthritis present in each knee and the number of dn 3 'S indicates the period after the last 
injection. 


received ten injections and was examined three days after the last injec- 
tion. This joint contained a moderate amount of cloudy fluid and the 
synovial membrane was markedly thickened and hyperplastic, and was 
invading the cartilage all around its margins. The third received nine- 
teen injections and was examined forty-two days after the last injection. 
This joint also contained a moderate amount of cloudy fluid and the 
synovial membrane was markedly thickened and stained yellowish-brown 
in color. There was some erosion of the cartilage around its margins and 
some softening of the cartilage covering of the bearing surfaces of the con- 
dyles and femur. The patella was broadened and its surface roughened. 
At several points on both the femur and the tibia there was moderate 
thickening of the bone at the borders of the cartilage. The fourth joint 
received twenty-eight injections and was examined twenty-eight days 
after the last injection. In this joint there was slight periarticular 
thickening and the synovial membrane was considerably thickened, 
hyperplastic, and stained a light yellowish-brown in color. There were 
some synovial bands and adhesions in the quadriceps pouch and posterior 
capsule with considerable erosion of the cartilage on the borders of the 
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Fig. 1 

Gross appearance of chronic arthritis in the knee joints of a series of rabbits 
induced by repeated injections of mild irritants. Upper left is a normal joint for 
comparison. Other figures are as marked. 

condyles of the femur and on the anterior portion of the tibia. There was 
some marginal hypertrophy around the borders of the condyles of the 
tibia and femur. 

The other two joints received twenij’^-eight injections and were 
examined eighty-five days after the last injection. Both joints contained 
a shght amount of excess clear fluid and in both the sjmo^ial tissues were 
moderately thickened and hyperplastic and there was softening or erosion 
of the bearing surfaces of the condyles. In one there was moderate 
overgrowth of the cartilage at the upper end of the patellar surface of 
the femur, especially on the internal condjde, and considerable erosion of 
the cartilage around the posterior borders of the condyles with hyper- 
trophy of the margins of the condyles of the tibia. In the other there was 
slight marginal hypertrophy around the borders of both bones with a 
small ulcerated area at the upper end of the internal cond 3 "lar ridge. 

(2) NaOH. This series comprised the left knees of the rabbits in 
which the right knees received h 3 ’-drochloric acid. The gross changes in 
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the sodium bydroxid knees were aliiios<. identical with those which had 
received the acid. TJierc was the same liypcraemia in the earliest joints 
and the thickening of the synovial tissues and liypertrophy of the fat pads 
were present in those wliich had received ten and fifteen injections. 
Likewise, the hyperplastic synovial tissues e.vhibitcd a tendency to invade 
the maigins of the cartilage. In tliose wliich had received nineteen to 
tv enty-eiglit injections tiiere was also considerable marginal hypertrophy 
of bone and cartilage on both the tibia and the femur, with erosion of 
the caililage ovei the bearing surfaces of the bones, and the changes 
were of about the same degree as in Die corresponding knees of the acid 
series. 

( 3 ) HoO. There were six joints in this series. The first one 
received seventeen injections and in it tlie synovial membrane was 
moderately thickened and h3’^peracmic, wliile the joint contained a small 
amount of e.xcess, sliglitl}'^ cloud}’’ fluid. The second joint received nine- 
teen injections. It contained a sliglit amount of excess fluid, the s3movial 
membrane was moderately thickened and gra3dsJi-pink in color and there 
were numerous coarse bands crossing the joint cavity. There was 
softening and erosion of the cartilage on the bearing surfaces of the femur 
and tibia and a punched-out defect on the front of the femur at the upper 
margin of the patellar surface. There was marked proliferation of the 
bone and cartilage around both cond3des of the femur and around the 
margin of the internal condyle of the tibia. The other four joints each 
received twenty-eight injections and were examined in twenty-eight, 
twenty-eight, forty-two, and eighty-five days. 

One twent3''-eight-da3'’ joint contained a considerable amount of excess 
clear fluid. The synovial membrane was moderately thickened and 
stained reddish-brown in color. The cartilage was softened and roughened 
over the bearing surfaces of the femur and tibia, and there was a small 
amount of proliferation of the cartilage on the anterior surface of the 
femur Avith slight thickening around the margins of the tibia. On the 
anterior surface of the femur above the cartilage margin there was a 
definite thickening of the cortical bone. In the other twenty-eight-day 
joint the changes were similar, except that there was a moderate amount 
of periarticular thickening and no thickening on the femur above the 
cartilage. The forty-two-day joint showed marked periarticular thicken- 
ing with numerous bands in the hyperplastic synovial membrane and 
relatively little change in the cartilage. In the eighty-five-day joint 
there was a slight excess of synovial fluid, the synovial membrane was 
moderately thickened and stained, and there was slight roughening of the 
bearing surfaces of the femur and tibia with slight invasion of the cartilage, 
but no definite hypertrophy of the cartilage or bone. 

( 4 ) Normal Sodium Chlorid ( 0:85 per cent. NaCl). There were 
three joints in this series. The first received seventeen injections and 
was examined five days later. This joint exhibited moderate thickening 
and hyperaemia in the synovial membrane and slight hypertrophy of the 
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internal condylar ridge. The second received twent3'-eight injections 
and was examined twcnt3--cight da3’^s after the last injection. The 
changes were similar to those which had occurred in the right knee of the 
same animal which had been injected with distilled water, but were more 
marked in degree. The s3'novial membrane was thickened and stained to 
a variable degree. The softening of the bearing surfaces of the patella, 
femur, and tibia were more marked and the marginal h3’-pertroph3’- was 
greater while there was some definite invasion of the cartilage b3^ the 
h3'perplastic S3'novial membrane. The third joint received twent3’-eight 
injections and was examined eight3'-five da3"s later. In it also the 
changes were similar to those in the corresponding joint which had been 
injected with distilled water, but were more marked in degree. 

(5) Ten Per Cent. NaCl. There were three joints in this series. 
The first received twent3'-eight injections and was examined twent3’’-eight 
da3'S after the last injection. It contained a slight amount of excess 
fluid, showed slight h3*perplasia and staining of the S3'no^^al membrane, 
and the changes were definitel3’^ less in degree than in the corresponding 
joint which had been injected with distilled water. In the second joint 
wliich received twent3''-eight injections and was examined fort3’’-two da3’^s 
after the last injection, the changes were similar to those in the correspond- 
ing joint which had received distilled water, but were much less in degree, 
and the chief departure from normal was a punched-out defect in the 
tissue on the front of the femur above the cartilage. This defect extended 
down to the bone and the base was covered b3’’ a ver3^ thin, firm, connec- 
tive-tissue membrane. The third joint received nineteen injections and 
was e.xamined at the end of eight3^-five da3’’s. This knee showed no excess 
fluid. The S3movial ca\'ity contained numerous bands and a few small 
\dUi and the s3movial membrane was rather firm and fibrous in appearance. 
The fat pad was shrunken and fibrous in character. The tissues above 
the cartilage on the front of the femur were thin and smooth and atrophic 
in appearance. There was shght hypertrophy of the upper end of the 
ridge on the external condyle and a large dome-like exostosis was present 
on the side of the femur near the lower end of the cond3de. 

In general the changes in these joints consisted of h3peraemia fol- 
lowed by hyperplasia vith formation of s3Tio'vial bands and vi lli . The 
hyperplastic synovial membrane tended to invade the cartilage, and 
hypertrophy of bone and cartilage occurred around the margins of the 
cartilage. In all of the joints there was a definite tendenc3’- to softening 
and erosion of the cartilage over the bearing surfaces of the bones. For 
the most part the semilunar cartilages remained normal, but in a few in- 
stances they were roughened. After acid, alkah, or distilled water, the 
changes were approximately of the same degree in the various joints. 
After the injection of normal salt solution, the changes were slightly 
more marked than in the above and in the joints which had received ten 
per cent, salt solution, the changes were less marked and there was a 
definite tendenc3’’ to fibrosis in the synovial membrane. 
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MICKOSCOPIC CHANGES 

HCl. Synovial Membrane: The joint which had received sixteen 
injections of lij'-drocliloric acid, and was examined on the day after the last 
injection, showed marked thickening of the synovial membrane and in- 
filtration of the synovial tissues with large numbers of leucocytes and 
small and medium-sized round cells. In the joint examined ten days after 
the last injection, the leucocytes had disappeared and the infiltration with 
round cells had increased to a considerable extent. In the eai'ly joints the 
synovial cells were enlarged and increased in number and there was 
considerable fibroblastic reaction in the sub-synovial tissues with a small 
amount of villus formation. In the later joints of this series the synovial 
thickening and infiltration were still present, but were less in degree. 
In the forty-two-day joints there was a moderate amount of hyaline-like 
degeneration and many of the cells were vacuolated while the small 
round cells were arranged in nodules which ^vere often perivascular. In 
the eighty-five-day joints there Avas moderate villus formation, but the 
synovial membrane reaction wnns considerably decreased, although there 
still remained a moderate amount of round-cell infiltration in the areolar 
subsynovial tissues and some small giant cells Avere present; while in other 
areas there appeared to be some fibrosis of the surface. 

Cartilage and Bone: In the joints which had received eight injec- 
tions, the cartilage surface W'as intact, but the cells near the surface stained 
poorlj'" and appeared to be dead, and there were a few^ empty lacunae in 
this area. In the joints which had received nineteen injections and were 
examined forty-two days after the last injection the surface zone of the 
cartilage Avas dead, the bearing surface was degenerated and in some 
places was broken and clefts extended down into the basal zone. In the 
middle zone the cells for the most part were living and in the basal zone 
there were many dead cells, some of which were degenerating and forming 
cysts. Evidence of regeneration in the form of cell nests was present in 
the middle zone. 

In the joint which had received twenty-eight injections and was 
examined twenty-four days later, most of the cartilage was dead and over 
the bearing surfaces of the femur it was disintegrating and beginning to 
separate from the underlying bone. There was no normal structure left, 
but in the apparently dead matrix in the central areas there Avere numer- 
ous cell nests, some of which were quite large in size, Avhile the marginal 
areas of the cartilage appeared to be unusually cellular. In some places 
the subchondral bone appeared to be fragmented and necrotic, and there 
was definite new bone formation in the subchondral regions and at the 
lateral borders of the tibia and femur. The fibrous cartilage showed no 
necrosis. 

In. the two joints which received twenty-eight injections and were 
examined eighty-five days later, the bearing surfaces of the joint were 
completely devoid of cartilage and the exposed bone was necrotic and 
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Fio. 2 

Loft; 11 77S-9: Synovial inombrano from clironic arthritis produced by repeated injeotions of N/fiO IICI into tlio knee joint. Note the mild 
synovial hy|)orpln8ia and subsynovial infiltration with nodules of small round cells, 

lliKht: U 7I{0-'I() (IICI) showiiiK hyperplastic synovial tissue overhanging the margin of the cartiinge. 
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ebiirnated, while tlie blood vessels near the surface of this bone were 
thrombosed. In other areas the remaining cartilage was dead and fibril- 
lated and there was some invasion of the underlying bone by cartilage and 
osteoid tissue. The patellar surface of the femur was covered by a thin 
laj^er of necrotic cartilage from which the cells had almost entirely dis- 
appeaied. A few cell nests were present in the apparently necrotic 
mati ix. There was definite osleoph3’’te formation at the cartilage mai’gins. 

NaOH; In the joints which received repeated injections of NaOH, 
the changes in the synovial membrane were practically identical with 
those present in the joints which had received acid, except that in the 
early joints manj'’ of the sjmovial cells were shrunken rather than swollen. 
As in the acid joints this acute damage to the surface was followed by a 
stage of synovial hyperplasia and villus fonnation with infiltration of the 
subsynovial tissues with small and medium-sized round cells. In the 
alkali joints macrophages engorged with pigment were seen more fre- 
quently than in the acid joints and there seemed to be a slightly greater 
tendency to fibrosis of the subs3movial tissues. Also the fibrous areas of 
the synovial surface which were very little affected in the acid joints 
showed some surface necrosis and degeneration in the alkali joints. 

The cartilage in the alkali joints was damaged in the same way as 
in the acid joints, except that the death of the eells near the surface 
occurred earlier and was slightly greater in extent. This surface necrosis 
was accompanied by evidence of hyperplasia in the form of cell nests in the 
deeper layers and in the joints which had received more injections there 
was marked degeneration, fibrillation, and erosion of the cartilage, with 
exposure and eburnation of the underlying bone, and some new bone 
formation at the margins of the cond3des and on the sides of the femur. 
In some places the cartilage had separated from the calcified zone. As in 
the acid joints, occasional small cysts were present in the cartilage. 

H2O : In the joints which received water the changes in the synovial 
membrane were practically identical with those which had received acid. 
The cartilage in these joints was fibrillated and eroded and the underlying 
bone was exposed and eburnated, as in the acid joints, but the changes 
were more extensive. Likewise, there was somewhat more reaction on 
the part of the bone in the form of marginal and subperiosteal new bone 
formation. 

NaCl (0.85 per cent.) : In the joints which received normal salt solu- 
tion the changes in the synovial membrane were practically identical with 
those in the joints which had received acid. In three of the sections small 
nodules of hyaline cartilage were found in the hyperplastic subsynovial 
tissue. The changes in the cartilage were similar to those which occurred 
in the joints which received acid, except that the zone of surface neciosis 
was not quite as deep. In some areas in the joints which received twenty- 
eight injections, the surface appeared to be living, while the deeper portion 
of the cartilage was dead, and in still other areas there was a narrow 
necrotic surface zone supported by a layer containing nests of living cells, and 
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^ 7r)7-S (ir.O) showiiiK necrosis iind (lisiippciiriinco of cells in the deeper Inyers with fiiirly normal surface zone. 

Mk (lie; oninc joint as prccediiif', showing moderate regeneration in the form of cell columns in the deeper zone. 

ItiKht; R 7.') 1-2 (().8r)% NaCl) showing necrosis and di8api)carance of colls in the depths of the cartihiKO with rcneneralion in the form of cell nests. 
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beneath these tlierc was necrosis of the deeper laj'ers and the cartilage was 
beginning to separate from tlic iinderl 3 ’ing bone. On the whole these 
joints showed changes similar to those which had received acid and were 
of about the same degree. 

In the joints which received injections of ten per cent. NaCl, 
there was in the earlj- joints moderate sj'novial hj’pertroph}" and h}"per- 
plasia in some areas and in the later joints there was rather marked fibrosis 
and some giant-cell formation. The cartilage showed surface necrosis 
with erosion over the bearing surfaces and fragmentation of the cartilage, 
but these changes were considcrabh' less in degree than were those present 
in the joints which received acid or alkali or water or normal salt solution. 

SU.MMARY 

Postmortem cultures of the joints j'ielded no growth; consequent!}’’, 
it maj' be assumed that the pathological changes which occurred in the 
injected joints were caused by the injected material. These changes can 
be summarized as follows: 

1. Synovial Exudate: The acute joints (one and three da 5 ’^s) con- 
tained a moderate e.vcess of cloud}’’, straw-colored fluid and this fluid 
contained large numbers of leucocytes and macrophages. The subacute 
joints (five and ten days) also contained a moderate excess of cloudy, 
straw-colored fluid, but the leucocytes had largely disappeared and most 
of the cells were macrophages. In the chronic joints (twenty-eight to 
eighty-five days) the excess fluid was decreased in amount, relatively 
clear, and contained only a moderate number of cells (mostly macro- 
phages) . 

2. Synovial Tissues: In the acute joints the areolar and adipose 
areas of the synovial surface exhibited a rather acute inflammatory reac- 
tion with hypertrophy and h}’q}erplasia of the fixed tissue cells and in- 
filtration of the tissues with leucocytes and small and medium-sized round 
cells. In the subacute joints the leucocytes had largely disappeared, but 
the round-cell infiltration of the loose subsynovial tissues was more marked 
and the hyperplastic s}Tiovial tissues tended to invade and overlap the 
margins of the articular cartilage. In the chronic joints the fixed tissue 
cells were about normal in size, but the syno\ial tissues were moderately 
thickened and infiltrated with small and medium sized round cells (Fig. 2). 

The fibrous areas of the synovial surface (including the fibrocartilage) 
showed relatively slight changes in any of the joints. 

3. Articular Cartilage: A variable number of the cartilage cells 
were killed and the death of the cells was followed by fibrillation, cleavage, 
and disintegration of the matrix, and occasionally by separation of the 
superficial cartilage from the deep calcified zone. Where only a portion 
of the cells in a given area were killed, the small superficial cells tended to 
survive, while the larger cells in the deeper zones died (Fig. 3). When 
some of the deeper cells remained alive, they tended to proliferate and 
form cell columns and cell nests and the larger cell nests were surrounded 
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by zones of newly formed hyaline matrix (Figs. 3 , 4 , and 6 ). The small 
cells near the articular surface e.xhibited relativeh' little tendenc}’’ to 
proliferate. 

Occasionally the cartilage necrosis was sharply localized (Fig. 4 , 
Right), but as a rule it was diffuse and was especiallj- marked over the 
bearing surfaces of the joint. Here the surface tended to disintegrate and 
the cartilage was in manj' instances eroded and the subchondral bone was 
exposed (Figs. G and 7 ). In joints with considerable cartilage necrosis 
there was a variable amount of marginal proliferation of the articular 
cartilage. 

4 . Bone: When the articular cartilage was eroded the underlj-ing 
bone became eburnated and the bone cells near the exposed surface died. 
Necrosis and erosion of the cartilage over the bearing surface of the joint 
were usually accompanied by proliferation of cartilage and bone around 
the margins of the cartilage (marginal osteophj'tes) and beneath the ad- 
jacent periosteum (exostoses) (Fig. 9 ). The combination of central 
necrosis and marginal proliferation caused deformities of the joint. 
These joints did not tend to ankj'lose bj' fibrous tissue or bone. 

DISCUSSION 

The pathological changes just described resemble those which occur 
in hypertrophic arthritis in human beings and which I have produced in 
the knees of rabbits bj' resecting a rectangle of cartilage from the patellar 
surface of the femur.® Likewise, the changes in the syno%ial exudate and 
tissues resemble those produced b}'' the repeated injection of blood or b}’’ 
a single injection of India ink into a joint.' 

In the experiments reported in this paper the arthritis was caused b3’ 
the repeated injection of substances which were so innocuous that a single 
injection would cause no permanent changes in the joint. That neither 
the acid reaction (Seeliger) nor the h3’potonic medium (Habler) was 
specificalty responsible for the arthritis is e\ident from the observations 
that practical^ identical changes were produced b3' acid and alkah in an 
isotonic medium and even b3’^ isotonic sodium chlorid solution. 

From these experiments it is evident that the articular cartilage is 
the most vulnerable of the joint tissues. It is readil3^ penetrated b3’' 
fluids in the joint cavity and the cells (especiall3’’ the deeper cells) are 
easily killed by chemicals, but apparentb”^ the3’- have lost the power of 
proliferation. These two observations lend support to the theor3' that 
cartilage grows from beneath rather than from the surface and that the 
deeper cells are 3’’ounger than those nearer the surface. 

The repeated injections caused inflammation of the S3Tiovial tissues 
and death of the articular cartilage. When the irritation is removed, the 
synovial tissues tend to return to normal, but the damage to the cartilage 
is more or less permanent. As I have pointed out elsewhere ®, when 
articular cartilage is killed, it is difficult for repair to take place because 
the cells cannot migrate through the dense matrix and the dead cartilage 
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roninins in situ .'iiid provrnis repair by grou-(h from the adjacent living 
tissue. Not onl}' is tin's true, but, when the cartilage is injured so that 
a raw surface is expo.sed, the cells adjacent to tliis surface die. Further- 
more, when the colls of cartilage are killed, the surrounding matrix tends 
to disintegrate. Consequently, the c/Tect of repeated minor injuries to 
cartilage is cuniulafive. 


It is thus evident Unit in the.-^e e.vperiment.s the arthritis followed 
necrosis of the cartilage and one could interpret the results as corroborat- 
ing Axhausen’s theory that chronic arthritis is caused bj" the presence of 
dead cartilage in the joint.. However, as I have shown elsewhere, simple 
removal of a portion of the .articular cartil.agc results in exactly the same 
type of arthritis, and the pro.scnce of dead cartilage is not necessary.® 
Consequently, I believe that the arthritic changes reported in this 
paper were caused by injury to the articular cartilage. Since I have 
produced almost identical pathological changes in joints by the injection 
of bacteria (diphtheroids and cocci of low virulence) ® (Fig. 1), and by 
various types of mechanical injury, it seems reasonable to assume that 
chronic arthritis rcpre.sents the response of a joint to injury. If the injury 
is largely limited to the articular cartilage and the joint continues to 
function, the result is hypertrophic arthritis, regardless of the type of 
injuiy. If the injury is due to an acute infection, the result is a pyogenic 
arthritis and the ultimate result depends upon the amount of destruction 
which occurs before the process is arrested. If the injuiy is a chronic 
irritation, chiefly affecting the synovial tissues, the result is an atrophic 
arthritis. 
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:maggots in treatment of osteomyelitis 

A Simple Inexpensive Method 

BY DUNCAN C. MCKEEVER, M.D., KANSAS CITY, MISSOURI 
Dcimrlnicitls of Orthopaedic Surgery and Pathology, St. Luke's Hospital 

The use of maggots in the treatment of osteom3'ehtis has been widel3" 
popularized b3' the work of the late Dr. William S. Baer* and b3^ the wave 
of publicit3' which followed his investigation. Those reporting the use of 
maggots have found the treatment ver3" satisfactor3', and their results 
compare favorabh’ with those obtained b3’' other well known procedures. 
If the use of maggots for this purpose is as beneficial as the reports indi- 
cate, a further investigation of technique ma3’’ be valuable. 

In reviewing the literature to date, one is disma3'ed b3' the diflSculties, 
the e.vpense, and the time involved in the methods described. At present 
it is impossible for a small hospital to pro%ade its own suppl3' of sterile 
maggots, as the expense for necessar3’’ equipment as described b3’’ Baer 
would run into hundreds of dollars, and the culture and handfing of fl^ies 
and maggots would necessitate the emplo3’^ment of a trained, full-time 
technician. Sterile maggots ma3" be purchased at a quoted rate of five 
dollars per thousand. This number is sufficient for one ordinar3’' applica- 
tion. The number of applications necessar3’’ varies in Baer’s series from 
one to thirt3'-six, with an average of eleven: at a cost of five dollars per 
application, the cost of maggots alone would average fift3’’-five dollars per 
patient. T his cost is an important item when added to the expense of the 
usual prolonged hospitalization of patients with osteom3- ehtis. Therefore, 
a simple, inexpensive method, by which maggot treatment ma3’’ be made 
available to an3mne, has been worked out and will be described. 

When Baer began his work, he used unsterilized maggots successfully 
until two of his cases developed tetanus. He then debased his elaborate 
and costl3^ method of producing sterile maggots. Nevertheless, a proph3’-- 
lactic injection of tetanus antitoxin for all patients being treated is stiU 
ad\dsed, as a precautionar3'' measure, b3'^ the firm selling sterile maggots. 
Unsterile maggots are just as efficient as sterile maggots in their action on 
the lesion and, had Baer given proph3dactic antitoxin, his two cases of 
tetanus would not have occurred. The onl3’' pathogenic organism present 
other than tetanus was the gas bacillus. Baer proved b3’ controlled ex- 
periments on guinea pigs that maggots protect animals from gas-bacillus 
infection. No cases of gas gangrene have been reported, whether sterile or 
unsterile maggots were used. There is, then, no valid reason wh3' sterile 
maggots are more effective or safer than unsterile maggots. Li\ingston- 
has used unsterile maggots extensiveh* at the Hines Memorial Hospital 
and there have been no unfavorable results in a large series of cases recenth" 
reported b3^ him. Weil and Nettrour^-", Rohm Goldstein^, Wilson, 

So 



S6 


D. C. aiCKKKVKK 


s“eril!.’ ■; ’’ S'^^lnor ’ J.avo also used both 

dife out 'If “ ® >'“vc not, boon noticeably 

clincicnt from those reported hy Baer. 

Contrary to described method.s, the culture of flies and raising of 
. ggots IS amazingly simple. Under almost any conditions flies will live, 
ay eggs, and grow maggots if sufficient suitable food is supplied. The 
case with which they can bo grown may be suspected if the adverse condi- 
lons under which flies and maggots live and propagate in nature are 
considered. 1 he ^■arled conditions under which t hey may be grown make 
tlicir controlled culture ine.vpcnsive. 

In October, I0:U, a supply of maggots was offered for use, in the 
treatment of osteomyelitis, on the .service of Dr. Frank D. Dickson and 
1. Rex L. F)i\-elo.y at St. Luke’s Ho.spital. These maggots were raised 
on raw beef without any attempt at sterility, ’rhey were washed in a 
1-1000 solution of bichlorid of mei-cury with I wcnlj^-fi\-c per cent, alcohol 
befoie intioduction into (he wound, dreafment of two cases of osteo- 
nij'^elitis of the hi]) was undertaken, ^'ely little was known about keep- 
ing the maggots in the wounds and many escaped. Some of these were 
used as a stock supply and at pre.sent all our cases arc treated with mag- 
gots descended from this stock. 

1 here were no funds nvnilnblc for equipment, — such as incubators, 
cages, heating elements, thermostaks, waler-\-apor controls, fans, etc., 
usualU'" described as indispensable. A box of approximatelj’’ eighteen by 
twent3’’-four bj'’ thirty inches was .set on legs. Glass windows were fitted 
to the front. Two old thermostats from bacteriological incubators were 
reconditioned and installed, one being used as a safety unit. A 200-watt 
light, was placed near the back of the box to supply heat. A pan of water 



Fig. I 

Incubator shoivi'ng thermostats, light to siippb’ heat, jian for watci', .snd 
shelf to shade maggots from the light. 
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was placed under it to provide moisture. Xo attempt was made to 
circulate the air. A smalt shelf was built in to hold the jars of maggots so 
they might be kept in the dark (Fig. 1). Any similar apparatus would be 
equally satisfactory. The temperature should be regulated from sevent}^ 
to ninety degrees fahrenheit; the higher temperature promotes rapid 
growth of maggots but the flies live longer at the lower temperature. 

The original stock of maggots was put on a piece of raw beef in a jar 
and in a few days reached adult size. Sand was poured on them and they 
crawled into it and formed pupae. These pupae were placed in a petri 
dish in a cage constructed as follows (Fig. 2) : A flat box of a size that would 
easily fit in the incubator was secured. Tlie top and bottom were replaced 
with screen wire and a small door placed in one end. The cage thus 
stands upright on one side of the box. The door should be at the bottom, 
as this prevents escape of flies when changing food and cleaning the cages. 
After about seven days, the pupae hatched to flies. 

Flics are fed on a mixture of one ounce of honey, one dram of yeast 
powder, and eiglit ounce.s of water. This food is all the flies require. It 
should not be allowed to ferment and should be constantly pi-esent. The 
food was placed successively on cotton, sponge rubber, cloth, crackers, 
and in jars with wicks, but was found to require less attention when 
merely placed on a slice of bread in a petri dish. One such supply easily 
lasts forty-eight hours. About seven days after hatching, the flies are 
ready to lay and the eggs are most readily collected on a small bit of raw 
beef, measuring about one-half by one by one inches, which is placed in 
the cage on a bit of waxed paper. The eggs will hatch in eight hours or 
less at incubator temperature and must be removed before hatching if they 
are to be transferred to 
other media for growth. . 

^leat should be placed 
in the cage for a few 
hours about every sec- 
ond day, for the pur- 
pose of collecting eggs. 

Aleat, as a po.ssible 
source of pathogenic 
organisms, may be 
entirely eliminated. 

The flies will lay on ; 
almost anj'thing after 'j 
about seventy-two ■■ ' 

hours. A small piece 
of agar will suffice, or ^ 
the eggs maj- even 
be collected from the 
bread on which the 
food is placed. 



Fig. 2 

Fly cage vvitli a supply of food in iilaco. 
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Fig. 3 

A. Fresh jar of media. 

Ji. Jar of media containing maggots fortj'eiglit lioiirs old. 

C. IMaggots ivashed and read}' for use or storing. 

The media for culturing the maggots to proper size for use in treat- 
ment is prepared as follows: A circular hole is cut in the lid of an ordinary 
petrolagar jar. This hole should occupy almost the entire top. A piece 
of raw liver, about one inch in diameter, is put in and the jar filled to the 
level of the top of the liver with peptone agar to which yeast has been 
added in the proportion of about one cake to 1000 cubic centimeters. A 
single layer of old sheeting is placed over the top of the jar and the lid 
screwed in place over it. The jars are then autoclaved twice, with a 
twenty-four hour interval of incubation, and stored in an icebox until 
needed (Fig. 3-A). This is one of the media used by Baer. It is the only 
one needed and is very satisfactory. 

Eggs are transplanted to this media. This is best done with a tooth- 
pick or small scalpel kept for the purpose. Each fly will lay over 100 eggs 
at a time and about four to six such layings can be raised to the size re- 
quired in a jar of media made as above. The jars are then incubated until 
the maggots are the proper size for use. The rate of growth depends on 
temperature and relative food supply, and usually forty-eight to seventy- 
two hours are necessary. At this time the maggots will be about one- 
fourth inch long or slightly more (Fig. 3-B). During this growth period, 
care must be taken to keep the cloth cover dry so that it will admit air. 
If it becomes wet, due to maggots crawling over it, the air is shut off, and 
the maggots die in as short a time as six to eight hours. 

When the maggots have grown to the proper size, the jars may be 
placed directly in the icebox until needed; but it is much more convenient 
and time-saving if several jars of maggots are grown to the proper size at 
the same time and washed up ready for use before storing. The washed 
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Fig. -4 

-T. Method of edging screen with sponge rubber. 

B. Completed screen. 

C. Glass tube to be used in wound to allow drainage and prevent too early 
closing of the skin edges. 

maggots will remain in good condition for a longer time than the un- 
washed ones. At first, considerable difficulty was found in separating the 
maggots from the media on which they were grown. However, it was 
noted that about twenty-five per cent, of them float in water and about 
forty per cent, float in normal saline. It was then onl 3 ’- a step to the addi- 
tion of about two tablespoonfuls of sugar to each jar after it had been 
nearlj'' filled with water. When the proper amount of this is stirred into 
the solution, the maggots all float and leave the media in the bottom of the 
jar; but, if too much sugar is stirred in, particles of media also float. The 
maggots are then dipped into an ordinarj^ tea strainer and are thoroughlj’- 
rinsed mth tap water and placed for thirtj’’ minutes in a 1—1000 solution of 
bichlorid of mercury with twentj'^-five per cent, of alcohol. They are then 
strained again and are readj"" for use. Placed in an emptj’’ media jar, 
thej”^ maj’’ be kept in good condition in an icebo.v for as long as two weeks 
(Fig. 3-C). When needed, these maggots maj’- be removed, rinsed with 
ice water, and implanted in the wound. IMien cold, the maggots are al- 
most inactive and much easier to handle. 

Each generation of flies Mill live and produce eggs for about four to 
six M'eeks. For replacing the flies, one lajing of eggs maj^ be grown to ma- 
turitj^ on a large piece of steak, in about seven da 3 's. If the usual media 
is used, three jars of it Mill be necessar3* to grow one “la3ing” of eggs to 
adult maggots. Large jars of media ma 3 '- be prepared for this purpose. 
When adult in size (about one-half to five-eighths of an inch long), the 
maggots are transferred to dr3’' sand and M-ill pupate in about fort3'-eight 
hours. Maggots will also pupate in a wad of dr 3 ' gauze. Pupae ma 3 ' 
be kept on ice, Mith onh* a small percentage of loss, from two to three 
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weeks, possibly longer, 
before being placed in 
the incubator for 
halching. 

TKCHNIQUE OF 
IMPLANTING MAGGOTS 

In implanting the 
maggots and keeping 
Ihcm in the wound, 
there are several pro- 
cedures which haA^e 
been found useful. It 
is not necessaiy to the 
success of the treat- 
ment that all the mag- 
gots be kept in the 
w 0 u n d , and one 
worker who has used (licm in a large number of institutional cases makes 
no effort to keep them in. However, it is very imperative, in private prac- 
tice, that the patient be kept comfortable or he Avill not submit to the 
treatment . If the maggots ai'e strictly confined to the wound, the patient 
has no discomfort unless there are nerves e.x'posed. If this is the case, 
the pain can be controlled with sedatives and will usually disappear after 
the second application. I find bromid and codein the most useful 



Fig. n 

Coniiileto drc.‘5sing mi an extremity, .showing screen 
lielci in place liy adhesive and bandage. 


drugs. 

The most imporiant single consideration in keeping the maggots in 
the wound is the maintenance of adequate drainage in some way, so that 
the maggots can not escape by the same route. It is obvious that those 
maggots which escape the confines of the wound are useless therapeuti- 
cally, and they cause constant annoyance to the patient. The only 
method which I have found satisfactory for keeping the maggots in the 
wound consists of placing a close-fitting, screened cage over the wound 
and t aping it down tightly. This is not always effective but, with a little 
experience in application, the device will become about ninety-five per 


cent. efficient. -n j. ■ . 

^rhe screened cage is made by cutting a piece of 60-mesh milk-strainer 

wire (cost forty cents per square foot) to a size about one-fourth of an me i 
laroer than the edge of the wound (Fig. 4-A). This may be done from a 
nartern but a little experience will enable one to cut them withou . 
.strip of sponge rubber of soft texture and about one-half inch thick is cut. 
This should be about one-half inch ivide and a little longer than the cii- 
cumference of the screen. It is folded over the edge of the screen and 
sewed in place with a close stitch drawn tightly (Fig. 4-5). Satisfactory 
screens may also be made by sewing edges of the milk-strainer wire be 
tween two strips of sponge rubber or inlaying it in a window in a flat piec 
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Fig. 0 

Glass tulie to maintain surface opening of wound, held in place by adhesive. 


of sponge rubber and sewing it in place. These screens maj" be sterilized 
by boiling, but should be dry at the time of application. 

The screens are applied in much the same manner as described b}-- 
Child and Roberts \ The surrounding skin is cleaned with ether and a 
laj-er of flamed adhesive is applied to the edge of the wound. This is 
coated with liquid adhesive. The maggots are then put in the wound 
and covered with the screen cage which is tightlj’’ taped down, leaving 
the screen exposed. The tape should be applied in the manner of a 
basket splint in order to make pressure around the wound. If the screen 
is large, a narrow strip of adhesive may be drawn across the top to hold it 
firmly in place. If on an extremity, a snug bandage should be applied to 
hold the tape in place (Fig. .5). A pad is so placed as to catch the drainage 
from the wound but not to obstruct the access of light and air to the screen. 
The bandage and pad may be changed as often as necessarj' without dis- 
turbing the remainder of the dressing. The maggots are left in the 
wound for five days at each application, unless there is some indication 
for their removal at an earlier stage. If the drainage stops, the maggots 
are probably dead and should be removed, although the wounds do well 
even when the maggots are dead. Using a support for bed covers, a light 
may be placed to shine on the screen. The light drives the maggots deep 
into the wound and adds to the comfort of the patient. It should not be 
placed so close as to drj^ the secretions on the screen as this blocks drain- 
age and results in quick death of the maggots. Between applications of 
maggots, a day’s rest is given, the wound being tightly packed with dr\- 
gauze. 

In all cases, there is a great tendency of the wounds to heal at the 
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Ollier edges. Often, if the outside opening is not particularly large, the 
wound will nearly close at t he surface during one period of maggot treat- 
ment. In this case, a small glass tube about one-half inch in diameter and 
long enough to go nearly to the bone rnaj'- be used (Fig. 4-C), The mag- 
gots then have access to the depths of the wound and good drainage is 
maintained. As the wound heals, a shorter tube may be used. The tube 
should bo held in place with adhesive strips (Fig. G). The usual dressing 
is applied over the wound. 

Some workers report that the maggots live only a few hours in the 
wound after the first ajjplication and believe this is due to some substance 
secreted in tlie wound by tJio bodj'- or to some substance resulting from the 
maggots’ own metabolism. It does not seem logical that the maggots 
would themselves produce a substance which would result in their death, 
and in nature maggots live to maturity in open wounds on live animals. 

I am of the opinion that, if the maggots die, it is a result of inadequate 
drainage. In culture, thej'' die if too much moisture is present and if air 
is excluded. We have cases which have had manj’- applications, in which 
the maggots live five da3'^s if good aeration and drainage are maintained. 
The progress of these cases is as satisfactoiy as anj’’ in which maggots have 
been used. I have seen the dressings of one worker who makes no effort 
to keep the maggots in the wound and merely covei’S the wound with a 
large gauze dressing. This dressing rapidly becomes soaked with secre- 
tion and it would be remarkable if the maggots did live long under it. 

The usual advice is to completely fill the wound with maggots. 
This usually results in death of many of the maggots in a few hours because 
the drainage is blocked. If the maggots do live, they grow and crowd off 
the screen and escape, causing the patient great discomfort. I try to put 
in a number which I think will approximately fill the wound when they are 
at the adult stage of growth. This is about one-fourth to one-third of 
the wound volume when the maggots are at the three-da}'" stage. The 
maggots rapidly seek out and devour all available food and continue work- 
ing for a full five days. 

After the bone is completely covered with granulations, the question 
of secondary closure of the wound aiases. If the maggot treatment is con- 
tinued, the wounds will eventually heal to skin level; and, in cases with 
only local bone involvement and a small wound, this is perfectly satis- 
factory and healing may be completed in as short a time as four weeks. 

In cases with extensive bone involvement and a wide incision, the healing 
is progressively slower and, near the end, may be completely arrested. 
One worker recently told me that the greatest difficulty was encountered in 
the final stages of healing of the soft tissues. If the wound does heal, the 
resulting scar is wide and thick, the circulation rapidly becomes pool, and, 
if subjected to trauma, it may break down. If secondary closuie is done 
after all bone is healed over, the formation of a large mass of scar tissue 
is avoided, and the wound closes rapidly and with a much better cosmetic 
result. Certainly, the course of the treatment is greatly shortened and 
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Eubscquenl breakdowns in tlie soft tissues are less likely to occur. It is 
not necessary to prepare the wound for closure other than to cleanse it with 
saline irrigations. If thought advisable, the wound may be dakinized or 
cleansed otherwise. In one case, we removed maggots and closed the 
Avound on the second day thereafter. It remained closed after a few da 3 *s 
of slight drainage. Like most secondar}* closures, these wounds usuall}^ 
partli' break down and then heal rapidh*. 

SU.MM.ARY 

1. A method is presented bA* which maggots maj" be raised for use in 
a hospital or priA-atc practice. 

2. Verj’- little time is required in culture and growth of maggots b 3 ’’ 
this method. 

3. The expense for equipment is almost negligible since most of the 
apparatus is home-made. 

4. If the maggots are propert 3 ' applied, an 3 ' slight discomfort to the 
patient is easil 3 * controlled. 

5. If proper drainage is maintained, the maggots do not die in the 
wound. 

6. Secondar 3 ^ closure of the wounds, after the bone is coA'ered with 
granulation tissue, is adAusablc if the wounds are extensiA'e or in a position 
e.xposed to trauma. 
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The use, during the past two years, of intravenous and intragluteal 
colloidal sulphur in the form of sulphur diasporal, in 250 cases, each re- 
ceiving from ten to one hundred injections, has led the writers to believe 
that this material has a very definite place in the treatment of arthritis. 
(Clinical data soon to be published justifies this statement.) 

As little could be found in the literature relative to the use of sulphur 
itself in the treatment of arthritis, it was felt that assurance as to the 
toxicit}’- or non-toxicit}^ of this product should be had at the beginning. 
Clinicall}'', in the injection of .several thousand doses there have been no 
unfavorable reactions to the material, except in one case. This, the 
ini'estigators are firmly'- coni'inced, was a pseudoreaction or rather a 
simultaneous reaction from another cause. The patient Jierself, of 
course, felt the reaction to be due to the administration of the sulphur. 

As the first phase of a multiphased piece of research which the in- 
I’estigators are carrying out, they vnsh to here present sufficient evidence 
that this preparat ion is found not harmful in clinical doses. In the present . 
series of cases, ini'estigation has been confined to the hj^pertrophic type of 
arthi’itis. 


Several investigators have shown that the parenteral toxicity of 
colloidal sulphur depends upon its dispersion and the speed of injection, 
especially for intravenous administration u 2, x. -ppg relation between 
dispersion and toxicity is probably due to the fact that the toxic effects 
of colloidal sulphur are apparently dependent upon the rate and amount of 
HnS formation in vivo. A finely divided sulphur preparation offers a 
much greater surface to the reducing action of the tissues, and conse- 
quently the rate of H2S formation will be much higher than that of an- 
other preparation with less dispersion, and with less active surface of the 
sulphur particles. Because of this fact, Messini ^ found the toxicity of 
various colloidal sulphur preparations to vary from seven milligrams to 
315 milligrams per kilogram of body weight (intravenously in rabbits). 
He also noted the effect of age and concentration of these preparations 
upon toxicity, which effects can be explained on the basis of dispersion 


changes. 

Messini demonstrated that a distinct inverse relationship exists 
between the intravenous toxic dose and the injection time. The M.F.D. 
(minimal fatal dose) of one preparation varied between thirty-two and 

* The material, sulphur diasporal, used in the investigation reported in these papers 
was donated through the courtesy of J. Doak Company, Inc., of Cleveland, Ohio. 
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Fig. 1 
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This demonstrated the inverse relationship between the M.F.D. of aqueous 
sulphur diasporal and the time of injection, as administered intravenously in 
rabbits. 


ninety-seven milligrams per kilogram of body weight (rabbit) with in- 
jection times of from one to nine minutes. 

Because of these factors, the toxicity of a coUoidal sulphur prepara- 
tion cannot be judged entirelj' from its sulphur content, but must be 
determined experimentally. 

Another important detail to be considered, concerning the intra- 
venous administration of a colloidal substance, is coUoidal shock: the 
so called “anaphylactoid shock” of Hanzlik and Karsner^. These work- 
ers showed that intravenous injection of such colloids as carbon, kaolin, 
etc., produced severe symptoms in experimental animals. Other investi- 
gators have reported on these facts also. 

Sulphur diasporal is supplied in two forms: a two-cubic-centimeter 
ampule, stated to contain five milligrams of colloidal sulphur dispersed in a 
protein-free aqueous medium for intravenous medication, and a two- 
cubic-centimeter ampule containing twenty miUigrams of colloidal sul- 
phur dispersed in oHve oil, for intramuscular injection. The term 
“sulphur diasporal” will henceforth be abbreviated to “S.D.”. 

The following are the findings of the writers relative to the toxicity of 
colloidal sulphur: 

Four sets of experiments were carried on in animals. 

Experiment 1 consisted of the injection of aqueous S.D. and intro- 
muscular S.D. into the peritoneum of guinea pigs. The toxic dose of the 
aqueous S.D. ranged between thirty milligrams and 40 milligrams per 
kilogram of body weight. The toxic dose of the S.D. in oil (intragluteal) 
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is 220 milligrnins per kilogram of body weiglit . discrepancy between 
the toxicities of the aqueous (intravenous) and the oil solutions (intra- 
gluleal) is probably due 1o the more rapid absorption of the aqueous 
preparation and also, possibly, to its irritant effeet. 

Experiment. 2 consisted of the investigation of the intravenous 
toxicity for rabbits. Plcre the toxic dose ranges from six and six-tenths 
milligrams of sulphur per kilogram of bod}’- weight, when injected in five 
seconds, to fifteen milligrams of sulphur per kilogram of body weight, 
when injected in 104 seconds. 

The explanation for this relationship between toxicity and rapidity 
of administration may lie in the fact that the lES, formed from the action 
of blood on the sulphur, is e.xcreted by the lungs, as has been proven by 
placing lead acetate paper over the animal’s nostrils'--"^'"'®-'’. When 
sulphur is administered rapidly, H^S accumulates in the blood stream 
faster than it is removed, until it reaches a fatal level. During a sIoav 
injection, however, the HoS may be excreted as rapidly as formed, and 
hence will not accumulate. 

Experiment 3 consisted of the in^•estigation of the effect of intra- 
venous injections in an anaesthetized dog. Rapid injection produced a 
fall of blood pressure, which immediately rose a little abo^^e normal and 
then declined to normal lc\’el. When the material was injected slowly, 
no change was noted either in the blood pressure or respiration. An 
electrocardiogram showed no abnormality. 

Experiment 4 consisted of the investigation of the chronic effect of 
intramuscular injection in dogs. This experiment indicated that no 
harmful effects were produced by this material even when given in rather 
large doses repeatedly over a long period of time. These laboratory 
findings seem to indicate that colloidal sulphur does not have any acute 
toxic effect. Moreover, except for unimportant local reactions no other 
investigators have reported deleterious effects, even in humans. 

SUMMARY 

The minimal fatal dose of the colloidal sulphur preparation (sulphur 
diasporal) used in the treatment of arthritis was determined by intra- 
peritoneal administration in guinea pigs and intravenously in rabbits. 
The effects of intravenous administration on the blood pressure and 
respiration of dogs are reported, as well as the effects of a series of intra- 
muscular injections. These toxicological studies would not indicate that 
this preparation is harmful in clinical doses. 
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SHORT METATARSAL BONES AND THEIR RELATION TO 

POLIOMYELITIS 
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Director of Raciitgciialogij, New York Orthoimcdic DispctiHory and IJospilal 

This article deals with those cases in which one or more of the meta- 
tarsal bones from the second to the fourth is short relative to the others, 
with no evidence of other malformation, fracture, or disease. Such cases 
are usually referred to as congenital malformations, but this is rarel}’’ 
the cause of the shorten'mix. 

Fort3’’-two of those cases of simple shortening were studied , — fourteen 
males, twentj'’ eight females, aged nine to fift3’’-se\’en, average twenty-two. 
In fourteen cases each foot was affected. In the fift3’’-si\' affected feet the 
fourth metatarsal was short fort3’--throo times, the third twenty-five 
times, the second twent3’’-two times. The short bones were from sixty 
to ninet 3''-five per cent, of their proper length. The right foot was affected 
thirty-one times, the left twent3’--fivc times. 

One of these cases was .seen at age seven. At this lime there was no 
short metatarsal, although the whole right foot was underdeveloped due 
to poliomyelitis. This case was seen again at age eleven, at which time 
the right third and fourth metatarsals were only ninety-four per cent, of 
their proper length, the shortening being due to premature union of the 
epiphyseal lines. Obviously the deformity was not congenital in this 
case. 

Twenty- seven of the forty-two patients were known to have had 
poliomyelitis, seven probably had had it, five may have had it, and three 
had no history or muscular weakness suggesting it. In two cases there 
were congenital club feet. It is evident that the deformity is usually a 
sequel of poliomyelitis, and the presence of the deformity is strong evi- 
dence that the patient has had that disease unless congenital club-foot 
is present. 

To determine the relation of poliomyelitis to the development of 
this deformity the twenty-seven cases known to have had poliomyelitis 
were studied. In all of the cases in which the length of leg was recorded 
(nineteen), there was a short leg on the affected side, or on one side in 
bilateral cases. The shortening was from three quarters to three inches. 

The anterior tibial muscle was completely paralyzed in twenty-one 
cases, weak in five, and strong in one (which showed only a trace of 
shortening of two metatarsals). In the fifteen cases not known to have 
had poliomyelitis, this muscle was completely paralyzed in three, weak 
in two, spastic in one. No other muscles of the leg were so constantly 
affected. 

In the twenty-seven poliomyelitis cases, the paralysis occurred be- 
tween the ages of nine months and five years, only three being more than 
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Fig. 1 


Simple shortening of the right fourth metatarsal bone relative to the other 
metatarsals due to premature union of its epiphysis. Note that the pro-vimal pha- 
lanx of each third and fourth toe is also short due to premature epiphyseal union. 
Female, aged ten. 

three 3 ’-ears old at the time of the attack, but no short metatarsal was 
noted under age nine. 

Twelve of the poliomyelitis cases had had operations — such as 
subastragaloid fusion or astragalectomj'^— before a short metatarsal was 
noted, but when a short metatarsal bone was noted before an operation, 
there was no subsequent change due to the operation. 

It seems that shortening of the second, third, or fourth metatarsal 
bone appears early in adolescence, due to premature union of the epiphy’-sis 
in patients who have had poliomy-elitis earty in life, usually^ before age 
four, with extensive paralysis of the limb at the time of the attack, and 
particularly when the anterior tibial muscle has been affected. 

Examination of a number of poliomyelitis cases (including thirty’^ 
patients over ten y'^ears of age), in which there was no relative shortening 
of a metatarsal, showed that they^ failed to meet the usual conditions 
in one or more of the following particulars : 

1. Poliomyelitis did not occur before age four. 

2. Paraly'-sis in the leg had not been extensii’e and prolonged. 

3. The leg was not short. 

4. The anterior tibial muscle was not affected, or had rapidly 
recovered its power. 

5. The patient had not reached the age of adolescence. 
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In poliom3"eIilis (lie whole foot may be underdeveloped but. this does 
not prevent relative shortening of a metatarsal. Of the poliomyelitis 
cases in this scries nine had underdevelopment of the foot. 

It should be noted that, the proximal phalanx of the toe is usually 
short when the metatarsal is short, but not aIwa3^s in the same degree. 
Also, the proximal phalanx ma3'^ be short when the metatarsal is not 
affected (two cases). The shortening of the phalanx is due to premature 
union of the epiph3^sis. 


SUMMAUV AND CONCLUSIONS 

Fort3Mwo cases of simple shortening of the second, third, and fourth 
metatarsal bones were studied. 

The deformity is a sequel of poliomyelitis in most cases and its 
presence is strong evidence that, the patient has had that disease unless 
congenital club-foot is present. 

The deformit3'’ tends to occur in those cases in which there has been 
extensii’e paral3’’sis of a leg carl3'^ in life (before age four) ivith involvement 
of the anterior tibial muscle, but the deformity does not appear until earl3’’ 
adolescence, ivlien the epiph3'-sis unites prematurel3L 

In no case in this series did the deformity appear to be a congenital 
malformation. 


I, 



AMPUTATION STUMPS OF THE LOWER EXTREMITY 

BY MAIOR X. T. KIBK, WASHIXGTOX, D. C. 


On the functional value of the stump alone, when properh' fitted 
with the present-day prosthesis, must be based the selection of the site of 
amputation and the technique of the operative procedure. When con- 
templating an amputation, the surgeon should, therefore, not lose sight of 
the fact of the prosthetic limitations and requirements as to the tj’^pe of 
weight-bearing, — the length and adaptabilit}- of the stump. The stump, 
then, must be formed to meet the requirements of weight-bearing and 
locomotion as required b}' available tj^pes of prostheses. It has been 
found that certain sites of amputation give better functioning stumps 
than others. Many of the older sites of amputations, as well as methods 
and technical detail found in- 
ferior, have been discarded. 

Lisfranc disarticulated 
through the foot at the meta- 
tarsal-tarsal articulation, caus- 
ing a muscle imbalance in the 
stump, due to partial loss of 
insertion of the tibialis anticus 
and peronei (Fig. 1). 

Chopart disarticulated 
through the mid-tarsal joint, 
causing still greater muscle im- 
balance mth loss of the ankle 
extensors, and thus forming an 
insecure stump which soon 
develops a persistent equino- 
varus deformity, — ^a stump 
which is usually painful and 
useless. 

Sir James Syme of Edin- 
burgh in 1843 first described 
the supramalleolar amputation, 
which bears his name. The 
saw line is one-half inch above 
the lower articular surface of 
the tibia and parallel to the long 
axis of the leg. A heel flap is 
dissected from the os calcis and 
brought up over the bone end. 

When successful, it pro'sddes a 
stump, fully end-bearing, trans- 



Fig. 1 

Sites of amputations accepted by many 
authorities as gi%'ing ideal stumps. Con- 
sidered inferior by the author from a func- ' 
tional standpoint, except on rare occasions, 
to an amputation through the^lp'sver part of 
the middle third of the leg. 

<■ y 
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mitting the entire bod}^ weight without pain, whicli can be used without 
the aid of a erutch or prosthesis for a limited distance in case of emergency. 
Unfortunately, all Syme’s stumps are not ideal, usually the result of 
faulty surgical technique. Frequcntl}'’ thei'e is a redundancy in the stump 
end, which is difficult to prevent, and which causes instability as it rolls 
under the bone of the stump end. If infection follows or the circulation 
of the heel flap is interfered with in the dissection, the stump fails. 
Huggins states that the S 3 ''me’s stump, which is not entirely end-bearing, 
is inferior from a functional standpoint to an amputation through the leg. 
He finds such stumps not uncommon. 

Pirogoff modified Syme’s technique by leaving the posterior part of 
the os calcis in the heel flap, therebj'^ producing an osteoplastic amputa- 
tion. This was devised, not primarily as an osteoplastic procedure, but 
to overcome the difficulties in dissecting the os calcis and the incident 
necrosis from interference of blood supply in the formation of Syine’s 
stump. It has the advantages of the Sj’-me’s stump in direct end-bearing, 
but further disadvantages from a prosthetic standpoint. The stump end 
in both these amputations is bulbous, making the prosthesis very apparent 
and unsatisfactory at the ankle. Due to their lengths, they are fitted 
with difficulty by the average prosthetist. The objectionable thigh cup 
and shoulder straps required by the usual below-knee prosthesis, however, 
do not have to be used. The best type of Syme’s prosthesis I have seen 
was described by LeMesurier in The J ournal of Bone and Joint Surgery for 
April 1926 (VIII, 292). The Pirogoff stump is so long that an ankle 
joint cannot be incorporated in the prosthesis without its making the 
extremity longer than the normal leg. A Syme’s amputation should be 
considered in the laborer who has to be on his feet continually, or in one 
who cannot afford to buy the present-day prosthesis. Conditions re- 
quiring amputation of the leg will in the greater number of cases fall above 
the Syme’s line, however. 

An amputation through the lower third of the leg gives an unsatis- 
factory stump. The tibia at this level has no muscle insertions and is 
covered mainly by tendons. The circulation of the skin is poor, it tends to 
become cyanotic, heals poorly, and is easily traumatized. The length in- 
terferes with the ankle mechanism in the shin piece of the prosthesis. It 
possesses no advantages because of its length. 

It is believed that the stumps giving the best functional value below 
the knee are obtained by amputation either through the bases of the meta- 
tarsal bones beyond the insertion of the leg muscles, or through the middle 
third of the leg, giving a stump length of not more than seven inches or 

less than five and one-half (Fig. 2). 

The site of election in the leg amputation is through the middle third. 
The technique of the operative procedure to form an ideal stump at this 
or a higher level is as follows (Fig. 3) : 

The saw line is selected, measuring from the insertion of the internal 
hamstring tendons when the knee is flexed to a right angle. The fibula is 
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Above tViis limit fitted as dis- 
articvdation. Disarticulate at 
hip. saw tlaroudh neck or just be- 
low trochanter.5 
Upper limit, of saw line throi^h 
fem^, three inch stump measui'ed 
from peroneum - 
Hipkest level of functional vaJue 
fittea with thi^ bucket. 


Site of election in thi^h, saw 
line supra-condplar thmupli 
cancellous bone ^ 


Upper limit of functional stump 
in leg, two inchbone length below 
insertion of internal .hamstring 
tendons Fibula with head remcwSl 


Saw line, site of election in 
leg- throu^ or ]uS t below middle 
third. gNing stump length not to 
exceed seven inches. Fibula one 
inch shorter than tibia. 


Upper bone limit of functional 
value in foot amputations. 


Fig. 2 

Sites of election, lower extremity, giving best functional value. 


sawed one inch shorter than the tibia, and, in the short below-knee stump, 
is removed in toto with its periosteum. Anterior and posterior skin flaps 
are formed in relation of three to two as to length. The anterior skin flap 
begins in the mid-lateral axis of the leg, extends downward, and slopes grad- 
ually across the front of the leg and backward to the mid-lateral axis of the 
other side. The incision begins just above the selected saw Hne and is 
carried through the skin only. This flap is dissected back to the saw line. 
The posterior skin flap is similarh cut, and is dissected back for about 
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one-half inch. Tlic skin on tlie posterior surface of the leg, distal to the 
posterior skin flap, is cut away for two to tliree inches. The fascia so far 
has not been disturbed. 0 lie anterior skin flap is retracted to the saw 
line. The fascia and the muscles between the tibia and fibula, made up of 
the anterior tibial group of muscles, are cut through so that they will 
retract to the saw line. A long-bladcd amputating knife is thrust through 
the muscles at the saw line just behind the fibula, coming out through the 
muscle posterior and against the tibia. A long muscle-tendon-fascia 
flap, triangular in sliape, is formed from the posterior muscle group, which 



Diagram of amputation through middle third of leg. 

1 Anterior and posterior skin flaps turned back. Tibia sawed through and 
crest beveled. Fibula has been cut shorter than tibia. Long posterior inuscle- 
tendon-fascia flap. Fascia and muscle between tibia and fibula on anterior lateral 
surface of leg has been cut to retract to the saw’ line. 

^ Posterior muscle-tendon-fascia flap pulled up over stump end. Apex covers 
beveled crest of tibia. Inner margin in contact with mesial surface of tibia, and 
outer margin ready for suture to muscle and fascia between tibia and nbula. A 

rubber tissue drain IS inserted under this flap. 

3. Flaps pulled down by forceps to show relative length and position. 
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After remcyct ef intfi cuff cf periosteum 


After remote! cf sfarp corners mth rasp 


Fig. 4 

Diagrammatic representation of the various steps in an aperiosteal amputation 
through the middle third of the leg. 2 and 3 are foreshortened to show the bone 
end to better advantage, k. one-quarter inch cuff of periosteum has been removed 
and the edges smoothed off with a rasp. The endosteum has not been disturbed. 


includes the origin of the tendo achillis, by cutting downward and back- 
ward. It is cut sufficiently long to cover the stump end. The periosteum 
is cut circularly around the tibia at the saw Hne and above this level at the 
point where the crest of the tibia later will be beveled. The muscle is cut 
away from the fibula to an inch above the saw hne of the tibia and the 
periosteum is cut through circularlj’’ around the bone. The soft parts are 
gentl 3 ’^ retracted. The crest of the tibia is beveled, and the tibia sawed 
through at right angles to the long axis of the leg. The fibula is sawed 
through with a Gigh saw. The periosteum is cut circularlj^ around the 
tibia and its beveled crest, and from the fibula one-fourth inch above the 
saw line, and removed, care being taken not to shred it. The sharp 
corners of the tibia are rounded off with a rasp. Sharp bone-cutting 
forceps are used to better advantage in rounding off the fibula. If the 
tibia is not rounded off, there wiU be three sharp points to protrude 
through the skin, instead of the one originaUj' presented bj' the tibial 
crest before it was beveled (Fig. 4) . All bone dust and periosteal fringes 
are washed from the muscle with a flush of normal salt solution. 

The posterior muscle flap is thinned down bj' cutting awaj' the muscle 
substance from its anterior surface, so that it will not be more than one- 
quarter inch thick at its base and one-eighth inch thick at its apex. The 
flap is brought up into position over the bone end and properh" trimmed to 
fit. The inner border of the flap will eventualh' be sewed to the fascia 
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and periosteum covering the 
inner surface of the tibia. 
The outer border will be 
sutured to the cut fascia and 
muscle between the tibia and 
fibula and the apex of the 
flap will be pulled over to 
cover the beveled crest of the 
tibia. The anterior and pos- 
terior tibial and the peroneal 
arteries are located and 
ligated. The anterior and 
posterior tibial, and the mus- 
culocutaneous nerves are se- 
cured, pulled down while the 
muscle is retracted, tied with 
plain catgut, injected with 
absolute alcohol, cut with a 
sharp knife, and allowed to 
retract. The musculocuta- 
neous nerve runs parallel to 
and between the deep fascia 
and the muscles on the outer 
side of the fibula. 

The tourniquet is removed and all bleeding arrested. The triangular 
posterior muscle-tendon-fascia flap is brought up into position from behind 
and held in place by a towel clasp. As stated above, the inner side of the 
flap is sutured with interrupted catgut to the periosteum and the fascia 
covering the inner surface of the tibia, the outer side to the fascia and the 
anterior tibial group of muscles between the tibia and the fibula which 
were originally cut to retract to the saw line. The tip of the flap is pulled 
over and covers the beveled crest of the tibia and is secured by suture in 
this position. A rubber tissue drain is inserted under the muscle flap and 
emerges through the suture line from the outer side of the wound. The 
skin flaps, after being reshaped if necessary, are sutured under slight 
tension with interrupted non-absorbable suture. 

A sterile gauze dressing is applied, the stump tightly bandaged and 
covered with a cotton gauze pad. A posterior, well padded, board splint, 
extending from the upper third of the thigh to beyond the stump end, 
fixes the knee in extension. The drain is removed when the stump is 
first dressed at the end of forty-eight hours. To prevent flexion contrac- 
tures in the knee, the splint is maintained in position until the wound is 
healed. Such splinting is necessary in all below-knee amputations. 

This technique gives an ideal stump with the suture line just posterior 
to the bone end, without redundant soft parts, ideal in length, with freely 
movable skin (Fig. 5), The bone end soon becomes rounded off, painless, 



Fig. 5 

The ideal below-knee stump amputated at site 
of election by method here described. 
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Fig. 6 

The bone end of a below-knee stump using the aperiosteal method. It is rounded 
off, there are no spurs, and it is painless. 


and free from spurs (Fig. 6). There is no large pad of muscle tissue to 
postoperatively pull away from the anterior surface of the stump, where 
it was sutured, or later to become a degenerated mass of oedematous, 
tender, and painful scar tissue. This stump is ready for fitting with its 
prosthesis six weeks following amputation, when healing occurs by primary 
intention. It takes its bearing on the shehing inner surface of the tibia 
below the tibial spine, and is reenforced by cone or lateral surface-bearing. 
This type of weight-bearing is inferior to end-bearing as afforded by the 
Syme’s stump. 

The thigh, like the leg, is roughly divided into thirds. The stump 
length is measured from the crotch to bone end of the stump. The func- 
tional value in the thigh stump rapidlj-^ diminishes above the lower third, 
due to the fact that at this level an end-bearing stump can be formed and 
so fitted. Either the Gritti-Stokes or the supracondjdar tendoplastic 
method may be employed. Gritti in 1857 described his supracondjdar 
osteoplastic amputation, which was slightly modified by Stokes in 1870. 
It is an osteoplastic method of amputation, in which the patella, after its 
articular cartilage is removed and its posterior surface made flat, with its 
covering soft parts and attached quadriceps tendon, is fitted to the sawed 
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Fig. 7 

Diagrammatic 
representation of 
operative tech- 
nique of the ape- 
riosteal, supra- 
condylar, tendoplastic amputation of the 
thigh. 

1 . Skin incision : long anterior flap con- 
taining skin, fascia, and quadriceps ten- 
don. Saw line is supracondylar, just 
above the condyles through cancellous 
bone. The bone is triangular on section. 

2 . The anterior flap retracted, con- 
sisting of skin, fascia, quadriceps tendon, 
and the aponeurosis of the vasti laterall.y 

as they join the tendon. The fascia posteriorl 3 ’’ is cut a quarter of an inch 
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Fig. 7. (Continued) 

longer tlmn the skin. A qu.artcr-inch cufT of periosteum is removed and the 
bone end rounded off with a rasp. 

S. The quadriceps tendon and its lateral aponeurosis are secured in their 
proper position to the fascia posteriorly with towel clamps until sutured. The 
quadriceps tendon is brought directly over the bone end. .A. rubber tissue 
drain is placed under the muscle-tendon flap. 

end of the femur. When successful, it is wholly end-bearing. Its success 
depends upon bony union of the patella with the femur in proper position. 
Delayed union, tilting of the fragment, spur formation, necrosis, or infec- 
tion means failure. This stump cannot be fitted with its prosthesis 
until bonj' union occurs. 

The supracondj'lar tendoplastic operation, likewise, gives a full end- 
bearing stump. Success is not dependent upon bonj’- union, which is a 
factor to be considered in all osteoplastic amputations, and the operative 
procedure is simpler and less time-consuming than the Gritti-Stokes. It 
is read\' for fitting with its prosthesis in from five to six weeks after ampu- 
tation. Wilms in 1902, after sawing through the femur, covered its end 
with the quadriceps extensor tendon, which he sutured to the periosteum 
on the posterior surface of the femur. The technique of the supracond 3 dar 
tendoplastic amputation follows (Fig. 7): 

This is an aperiosteal amputation through the supracondjdar portion 
(metaphj'sis) of the femur. The quadriceps tendon, which is included 
with a long anterior skin flap, is cut close to its insertion into the patella, 
brought over the end of the sectioned femur, and sutured to the fascia 
posteriorly. The saw line is supracondylar, one to one and one-quarter 
inches above the upper edge of the articular cartilage on the anterior 
surface of the femur. The femur at this level is triangular in shape from 
the flare of the cond 3 des, and is flat anteriorl 3 N The saw line is through 
the cancellous bone of the cond 3 des, below the medulla of the shaft. 
A tourniquet is applied around the thigh. 

The skin inci- 
sion to form the 
anterior flap begins 
just above the saw 
line in the mid- 
lateral long a.xis of 
the femur, extends 
downward, gradu- 
all 3 ’- swings across 
the anterior surface 
of the thigh just 
below the upper mar- 
gin of the patella, 
and back up the 
Other side of the 
thigh in like manner 
to just above the 



Fig. S 

The ideal thigh stump, end-bearing, the result of a supra- 
condylar tendoplastic aperiosteal amputation. The suture 
line is posterior. It is wholly weight-bearing at the end of 
six weeks, painless, and fitted with its prosthesis. 



110 


N. T. KIRK 


saw line in the mid-lateral long axis of the femur. The skin incision is now 
carried posteriorly with a convexity downward, so that it will retract to 
the saw line. The anterior incision is deepened to the bone at the edge 
of the retracted skin, and the quadriceps tendon cut away from the patella 
at its insertion into that bone. This U-shaped flap, eonsisting of skin, 
fascia, quadriceps tendon, and muscle tissue joining the tendon laterally, 
is now lifted up and all of the suprapatellar bursa dissected out under- 
neath. The fascia is cut posteriori}’’ one-quarter inch longer than the 
retracted skin flap. Other muscle and soft parts are cut so that they will 
retract to the saAv line. The soft parts are gently retracted so as not to 
detach the periosteum. The periosteum covering the bone at the saw 
line is cut through circularly with a knife and the bone sawed through at 
right angles to the long axis of the thigh. The periosteum is cut circularly 
around the bone, one-quarter inch above the sawed end, and this cuff of 
periosteum is carefully removed, shredding being prevented. The bone 
end is rounded off ■with a rasp and the bone dust and any periosteal shreds 
are removed by a salt-solution flush. 

The femoral vessels are isolated and doubly ligated with plain catgut. 
Three knots are always tied in the catgut ligature to prevent its slipping. 
The sciatic nerve, which at this level may have divided into the internal 
and external popliteal, is isolated, pulled down while the muscles are re- 
tracted, ligated with plain catgut, using a needle to transfix the sheath so 
that the ligature will not slip, injected with absolute alcohol above the tie, 
cut with a sharp knife, and allowed to retract. The tourniquet is re- 
moved and all bleeding arrested. If the flaps have been properly cut, the 
anterior U-shaped flap of skin, fascia, tendon, and muscle will fit snugly 
over the bone end, forming a suture line with the fascia and skin on the 
posterior surface of the thigh, throwing the suture line posterior to the 
bone end. The anterior fascia-tendon-muscle flap is fixed to the posterior 
fascia of the thigh with towel clamps to secure position until sutured. The 
quadriceps tendon is placed directly over the bone end. This layer is now 
sutured with plain catgut; chromic gut is not necessary. The skin is 
closed with silkworm-gut, tension-type sutures being used. 

A rubber tissue drain is placed under the fascia-tendon-niuscle flap 
posterior to the bone end. The stump is dressed with sterile gauze, 
bandaged tightly, and covered with gauze and cotton pads. Skin trac- 
tion for a few days will relieve any redness or tenderness in the stump end 
that may develop due to the pull of the quadriceps tendon against the 
bone end. 

This method gives an ideal stump, full end-bearing in all cases, sym- 
metrical in contour, free from spurs, and of maximum functional length. 
The medullary canal is not opened, and the quadriceps muscle group and 
the tensor fasciae femoris are securely anchored. The hamstring tendons 
are caught in the posterior sutures. It is applicable in a complete 
ankylosed knee joint and requires no skin below the middle of the patella. 
It has proven so satisfactory that it is considered the method of choice 
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where a salisfactor\’ below-kiiee stump cannot be obtained. Full weight- 
bearing has been obtained as earlv as three weeks after amputation 
(Fig.S). 

No originalit j' is claimed for the surgical technique of the two stumps 
just described. These methods have been used bj" me since 1919 and 
have been found entireh’ satisfactor}". It is not believed that their func- 
tional value when pfoperh' fitted with a prosthesis can be improved bj' 
other operative procedures. 


SUMMARY 

1. Sites of election for amputation in the lower extremitj’^ from a 
functional standpoint are: 

The bases of the metatarsal bones in the foot. 

Middle third of the leg. 

Supracond^dar in the thigh. 

2. The surgical technique of the mid-leg amputation and of the 
supracondylar tendoplastic amputation is described. 

3. The aperiosteal method is considered the method of choice in 
the closed amputation. 

4. Large muscle pads over the stump end are objectionable. 

Certain of these illustrations have appeared in the chapter on “Amputations”, 
written bj- the author for Dean Lewis’s Practice of Surgery (Vol. Ill, Chap. 10, 1929) 
and are used by the courtesy of the publisher, W. F. Prior Company, Inc., Hagerstown, 
Marj-land. 



CERTAIN ARTHRITIC DISTURBANCES ASSOCIATED 
WITH PARATHYROIDISM * f 

BY ROBERT V, FUNSTEN, M.D., UNIVERSITY, VIRGINIA 
Professor of Orthopaedic Surgcrii, University of Virginia 

A survey of arthritic cases has been made in order to isolate those 
which might fit into the parath 3 ’Toid group. Ninety-five cases of arthri- 
tis, chiefly of the ankylosing tj^pe, were examined. Twenty-six of these 
showed symptoms suggestive of parathju-oidism. The development of 
arthritis in the presence of parathyroid disturbance is a common occur- 
rence, and is frequentl}'- responsible for the first .sjunptoms. 

CLINICAL DIAGNOSIS 

Several cases were striking in their histories and in the ultimate find- 
ings and results. The general appearance of the patient, his prolonged 
history of pain, weakness, and stiffness in the joints, particularly the 
spine, is the outstanding clinical symptom suggesting further investiga- 
tion. The pain is usually not relieved for any considerable time by ortho- 
paedic methods. 

The next most important finding is the characteristic demineraliza- 
tion of the spine, long bones, and skull as shown by x-raj’’ examination. 
Even in the moderately advanced case there is calcium absorption in 
excess of the amount to be expected from disuse (Figs. 1 and 2). The 
roentgenograms of the skull show “granular” changes, which in the more 
advanced cases may even reach an appearance suggestive of Paget’s 
disease as shown in Figures 3 and 4. In the early stages the arthritic 
findings in the spine may be mild as compared to the muscular weakness 
(Fig. 5). 

Paroxysmal abdominal pains may be present. These pains are so 
severe in some instances that they can be relieved only by morphin. 
They disappear so rapidly following parathyroidectomy that they can 
scarcely be considered the result of mechanical irritation of the nerve 
roots. In one instance, a case, later diagnosed as parathyroidism, came to 
the clinic after having been discharged elsewhere as a morphin addict. 

Although the determination of the calcium content of the blood and 
the calcium excretion in the urine is of considerable importance in confirm- 
ing the diagnosis, still the disease in this respect simulates to some extent 
the picture of gout. The calcium shower into the blood is apt to be 
paroxysmal just as is the pain. It is often, necessary to repeat the 
calcium determination many times for a true picture of the disease. 

* From the .Orthopaedic Clinic at Harper Hospital, Detroit, Michigan, 
t Presented at the Annual Meeting of the American Orthopaedic Association, 
Toronto, June 16, 1932. 
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Most of the cases have shown a blood calcium 
of high normal (10.2 milligrams per 100 cubic 
centimeters), and in one case it reached tlie 
high point of sixteen milligrams per 100 cubic 
centimeters. 

If the calcium intake is properlj'- regu- 
lated, the urinary excretion of calcium is a 
more nearl}' consistent index. According to 
Hunter as well as Compere, a normal indi- 
vidual on a low calcium diet excretes about 
one-tenth milligram per 100 cubic centimeters 
in a twenty-four hour specimen, whereas, on an 
average calcium diet it maj' reach five-tenths 
milligrams per 100 cubic centimeters. In the 
parathj’roid syndrome it maj’^ go as high as 
three times the normal amount. 

Additional evidence of parathyroidism 
has been obtained through electrical stimula- 
tion of the muscle by means of the chronaxi- 
meter, which gi%’’es the optimum closing cath- 
odal-contracture for the minimum time element. 

This, for the flexor of the little finger, is nor- 
mally .00032, whereas, in parathj’-roidism the 
index may be .00038 or 0.0050. 

In the electrocardiogram reading, as shown by Dr. E. D. Spalding 
of Harper Hospital, the R-T interval is shortened. This is normally 
.00026 to . 00028 seconds. In parathyroidism it is . 00022 or less. 

The irregularity in finding the characteristic blood and urinary 
pictures has led in several instances to a delay in diagnosis, which was not 
reached until x-ray evidence had become conclusive in itself. The fol- 
lowing case brought this to my attention: 

William C., aged twentj'-four, reported to the dispensary May 3, 1929, complaining 
of stiffness and pain in the back and hips. This had gradually increased for a period of 
two years. During treatment his tonsils and all his teeth had been removed without im- 
provement. 

Examination showed a round-shouldered individual with a marked limitation of 
motion and tenderness over the spine and sacro-iliac joints. Roentgenograms (Fig. G) 
showed spurring of the lower lumbar segments, diminution of the disc between the fourth 
and fifth lumbar vertebrae, and obliteration of the sacro-iliac joints as well as the articu- 
lar facets. 

Xo calcium determination was made until December 1930, nineteen months after 
admission. Three determinations showed practicallj- a normal calcium metabolism. 
The basal metabolism was minus twelve. 

In the meantime, he developed more severe pain, limitation of motion, and muscle 
spasm in the left hip. A plaster spica was applied. This at first gave almost complete 
relief, but after a few weeks had to be removed because of incre-asing pain. He was 
again admitted to the hospital in January 1931. At that time his spine and hips had 
stiffened to such an extent that it was necessary for him to sleep in a sitting position. 



Fig. o 

Characteristic rounding of 
shoulders in parathyroid ar- 
thritis. 
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Eveiy source of infection was investigated without any positive findings. Lumbar 
ganglionectomy was pei'formed by Dr. Frederick Schreiber for relief of the pain. Patient 
was considerably improved for about three months and was able to walk several blocks on 
crutches without much jiiiin. However, pain of a piiroxysmal character recurred and he 
was readmitted to the hospital in December 1931. At that time the blood calcium was 
as lugli as twelve milligrams and the ifiiosjfiionis as low as two and six-tenths milligranis. 
The chronaxia was slightly above normal. Roentgenograms then showed marked 
demineralization of the dorsal and lumbar spine with reduction of the size of several of 
the dorsal vertebrae. The arthritis had progressed. The skull had a “granular” ap- 
pearance. Two pai-athyroid bodies were removed on December 16, 1931, by Dr. Ballin. 
These showed adenomatous changes. Within forty-eight hours after operation, motion 
was freer in the joints and pain was considerably I’clieved. The calcium gradually re- 
turned to normal. After six months, roentgenograms showed an increase in the calcium 
content of the spine and arrest of the progress of the arthritis. An instance of the mis- 
appropriation of calcium was noted in this case. A calcified mass developed in the pa- 
rotid gland which was expressed after several at tacks of swelling. 

Another case, Mrs. R. M., aged fifty-seven, complained of severe backache for four 
3 ’’ears, unrelieved by orthopaedic treatment. Roentgenograms showed thinning of the 
intervertebral discs, the ankvlosing type of aiihritis, and general demineralization (Fig. 
7). The blood calcium ran as high as fourteen and six-tenths milligrams and phosphorus 



Fig. 6 

Lateral view of arthritic spine, showing characteristic demineralization. 
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Fig. 7 

Roentgenogram showing hypertrophic arthritis in the presence of e.xtensive 
demineralization. 


two and ninety-five hundredths milligrams. Two adenomatous parathjToids were re- 
moved on February 9, 1931, by Dr. Ballin and almost immediate relief of pain was 
experienced. This has continued until the present time. 

A typical case of spond 3 ''litis connected with parathjToid disease is shown in that of 
Mrs. R. McA., aged twenty-six. She has always been round-shouldered, possibly as a 
result of early epiphysitis, but developed severe pain and stiffening of her spine follois-ing 
pregnancy (Fig. 8). She was treated by conservative orthopaedic methods for several 
months without relief. Roentgenograms showed a mild generalized spondylitis with 
narrowing of the bodies of the sixth, seventh, and eighth dorsal vertebrae and thinning of 
the intervertebral discs. Two parathyroids were removed bj' Dr. Ballin on May IS, 
1931. Following this, there has been complete relief of backache which has continued to 
the present time. Because of the severe deformity, she was placed on a hi'pere.xtension 
Bradford frame, with great improvement of the deformity. 

In several of the cases there has been a removal of part or all of the 
thjToid in addition to parathjToid tissue. Since there has been a con- 
siderable amount of discussion as to the role of these two glands 
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Typical posture 
thyroid arthritis. 
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in the production of arthritis, it seems 
well to point out one case in our clinic in 
which the parathyroid syndrome mani- 
fested itself in a moderately high blood 
calcium, ankylosing arthritis of the spine 
and hips, and a calcification of the fem- 
oral trochanteric bursa. This patient left 
the clinic and went to another hospital 
where an adenomatous thyroid gland was 
remoA’-ed without any improvement in 
symptoms. She did not get the rapid relief 
of pain and the sense of relaxation in the 
joints, Avhich seems to be characteristic of 
parathyroidectomy. 

Parathyroidectomy was done in four- 
teen of the twenty-six cases. Onlj’- one of 
the cases operated upon failed to show im- 
provement. This jmung woman had cervi- 
cal arthritis with radiculitis. 

Nine cases showed marked improve- 
two following operation, the sensation of 


ment. Within a day or 
stiffness in the joints began to disappear and there w^as less pain 
and more ease of motion. They were classified as markedly improved 
only when entirely free from pain and when the roentgenograms 
showed an increased density in the bones. Four cases were moder- 
ately improved. 

The shortest postoperative observation was four months. The 
longest period of observation has been eighteen months. 

Twelve cases Avere treated conser Actively Avith cod-liAmr oil concen- 
trate, calcium gluconate, physiotherapy, and orthopaedic appliances. 
Of these, five were much improAmd, three Avere moderately improAmd, and 
four showed no improA'^ement. 


CONCLUSIONS 

1. Arthritis is Amry common in parathyroid disease. 

2. Parathyroid disease is frequent in arthritis, either as a primary 
cause or secondarily as the result of a common etiological factor. It may 
be recognized by symptoms of paroxysmal pain in the spine and ab- 
domen, deformity of the spine, and x-ray eAudence of demineralization. 

3. The diagnosis may be substantiated by means of repeated blood 
and urine calcium determinations and chronaxia. 

4. There is almost immediate relief of pain and a feeling of relaxa- 
tion in the joints folloAving parathyroidectomy. 

5. In the milder cases, Avhen it is not possible to make an absolute 
diagnosis and in poor surgical risks, treatment by means of cod-liAmr oil 
concentrate and calcium gluconate accompanied by conservative ortho- 
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pacclic treatment may lead to improvement and arrest of the disease, at 
least temporarily. 

6. The operations for the removal of the parathjToids, all of which 
have been performed by Dr. Ballin, have not been accompanied in any 
instance by tetany or shock, and can be considered sufficient!}^ harmless to 
justify the proeedure in even the milder cases. 
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PARATHYROIDISM IN REFERENCE TO 
ORTHOPAEDIC SURGERY=*= 

BY MAX BALLIN, M.D., DETBOIT, MICHIGAN 

Paratliyroidisni due to hj'^perplastic or adenomatous conditions of 
the parathyroid glands has become a recognized entity. Its main symp- 
toms are an elevated serum calcium with some decrease in the serum 
phosphorus, increased calcium and phosphorus output in urine and feces, 
larger than the intake, and, therefore, a negative calcium and phosphorus 
balance. It is of the utmost importance to understand that this surplus 
of calcium in serum and excretions under the influence of increased para- 
thyroidal function is taken from the skeleton; therefore, decalcification of 
the bones, osteoporosis and late retrogressive changes, osteitis fibrosa 
cystica, bone cj'^sts, osteoclastic processes, giant-cell tumors, deformities, 
and pathological fractures of the softened bones are sequelae of increased 
parathyroid function, — that is, parathjuoidism. These are all facts now 
verified by ample clinical observations, by the cure of the conditions ac- 
complished by removal of the hyperplastic or adenomatous parathyroids, 
and by the experimental production of the same features mentioned 
through injections of parathyroid extract. The skeleton is the main 
organ affected by parathyroidism. (We have used in our writings the 
shorter word, parathyroidism, instead of hyperparathyroidism as it 
covers just as much.) For this reason the subject is of paramount im- 
portance to the orthopaedic surgeon. Nevertheless, besides the skeletal 
changes, the upset in calcium and phosphorus metabolism also causes 
gastro-intestinal and urinary symptoms, metastatic calcium deposits, and 
muscular hypotonia. While these latter symptoms are not of direct 
importance to orthopaedic work, they are worth mentioning for diagnostic 
purposes and clinical understanding. 

The connection between parathyroidism and skeletal changes was 
brought out first by the frequent autopsied findings of skeletal changes 
with parathyroid tumors. Erdheim* and Barr, Bulger and Dixon^ have 
collected forty-five such cases, and we know of a few more, where osteo- 
malacic conditions, especially osteitis fibrosa cystica, if looked for, were 
nearly always found together with hyperplasias or adenomas of the 
parathyroid. 

Numerous experiments have now been made, showing that repeated 
injections or overdoses of parathormone will produce decalcification of 
the skeleton, typical osteitis fibrosa cystica with osteoclastic processes 
and giant-cell formation, hypercalcinuria, intestinal upsets, great muscu- 
lar weakness, and, in , poisonous doses, death from these symptoms. 
These same conditions we see in human beings suffering from para- 

* Read before the American Orthopaedic Association, Toronto, Canada, June 16, 
1932. 
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thyroidisin (Collip’’’, Wilder'', Jaffc 
and Bodansky") . Very recently J. L. 
• Johnson" has published a most inter- 
esting paper, showing beautiful ex- 
amples of such osteitis fibrosa cystica 
artificially produced in dogs. He 
comes to the conclusion: “This ex- 
perimental disease, produced with 
repeated injections of parathormone, 
is characterized by skeletal lesions 
and other abnormalities which cor- 
respond closel}’’ to those observed in 
clinical cases of osteitis fibrosa 
osteoplastica (von Recklinghausen)”. 

About the clinical observation, 
we Avere able to collect from the lit- 
erature and from our own recent 
experiences 100 cases of parathy- 
roidectomies followed, except for a 
few surgical mortalities, with good 
IlM ' in every case in Avhich the 

Wf parathju’oids or parathyroid tumors 

were removed. In a few of the 100 
cases parathyroids were not found; 
four patients died, three of these 
from postoperative tetany. These 
deaths are practically all avoidable 
under the methods we have since 
learned, consisting of proper tech- 
nique in leaving one or, better, two 
functioning parathyroids, and proper 
postoperative care in preventing 
the sudden disturbance of parathyroid function. In our own forty-five 
cases, up to date we have not had a fatality. The results of operation we 
will take up in going over the different types of the disease of interest to 
the orthopaedic surgeon. 

We distinguish the following types: 

1. The vertebral form, mainly expressed by kyphosis and com- 
pressed vertebrae, usually slow in progress. 

2. The infantile type, usually more rapid. 

3. The arthritic type. 

4. The Paget type. 

5. Types where muscular hypotonia or gastro-intestinal symp- 
toms are more prominent than the skeletal. 

All five groups overlap each other and cannot be strictly separated. 



Fig. 4 

M. R., female, fortj'-nine years old. 
Diagnosed compression fracture of lum- 
bar vertebrae. Six months later entered 
Harper Hospital in ambulance in ex- 
cruciating pain; could hardly move; 
showed several such compressed verte- 
brae. Calcium 14 milligrams. Removal 
of parathyroid adenoma gave complete 
relief. 
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People of all ages seem (o be 
subject to the disease. It is sur- 
prising in looking over the tabu- 
lations we made of these 100 
cases to note in how many cases 
the disease started earh' in life, 
in some even in infancy. The 
vertebral form in mid-life seems 
to be the most frequent one un- 
less it bo the arthritic form, of 
which Dr. Funsten has spoken 
to you, and which will receive 
the attention and recognition it 
deserves 

1. The vertebral tj'pc, as 
we call it, usually begins with 
back-leg ache. We use this ex- 
pression as Hunter' writes that 
this sickness seems to be very fre- 
quent in China and goes under 
the name of back-leg ache. 

This fact brings the disease to 
the attention of the orthopaedic 
surgeon and in our experience 
there is hardly a case that is not 

first diagnosed lumbago, sciatica, t r. r i u r. 

. J. B., female, sixty-one years old. Com- 

or, if the attending physician has pressed vertebrae, expansion of nucleus 

orthopaedic inclinations, the di- pulposus causing cupping of vertebral bodies. 

^ ’ Severe pain. Clinical relief of pam by 

agnosis may be more refined, — parathyroidectomy. 

sacro-iliac or intervertebral ar- 
thritis, disturbance of the nucleus pulposus in the intervertebral discs, and 
so forth. As the disease progresses, the pain increases and the x-ray 
shows the apparent kj'phosis manifested bj"^ wedging of the vertebrae, loss 
of lime in the vertebrae, and pathological fractures of the vertebral bodies. 
The first two of our cases at this stage of the affection, when the}’’ needed 
codein and morphin for their pain, were diagnosed metastatic malignancy, — 
the first one of unknown origin, the second as malignant myeloma. To be 
sure, the differential diagnosis of metastatic malignancy at times is quite 
difficult, especially in cases of prostatic carcinoma if the primary cancer is 
not evident; but one ought to become suspicious that there is no malig- 
nancy if the patient lives one, two, or three years without coming to the 
customary ending of metastatic malignancy. This was really the only 
reason that in our first two cases the diagnosis was finally changed, and 
the patients were given relief b}' the removal of parathjToid tumors (See 
Figures 1, 2, and 3). 

In three other cases of the vertebral tjqDP a diagnosis of fracture was 
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Fig. 6 


E. P., fourteen years 
old. Juvenile form. 
Note extreme deformi- 
ties and scars of bed 
sores showing how sick 
this girl was from her 
hypercalcaemia, multi- 
ple fractures, and oste- 
omalacic process.* 



Shows roentgenogram of same patient before removal of 
parathyroid adenoma. Great decalcification of pelvic 
bones and cysts in both femora. Pathological fractures 
through left upper femur. This type of femur is rather 
characteristic of the juvenile type with coxa vara. 


made; one patient was placed in a plaster-of-Paris corset, another was ad- 
vised that he should have a bone graft or some other stabilizing operation 
to support the broken vertebra. These details are given for the sake of 
bringing out the importance of proper diagnosis. One of these patients 
had in childhood, ten years previous to the slight accident that led to the 
compression fracture of the vertebrae, an operation on the neck of the 
femur, some mass being removed without getting a good diagnosis, in the 
light of our present knowledge, no doubt this was some cystic mass. 
These findings should have called attention to the fact that there must be 
a general skeletal disease that caused the disease in the femur and the 
fracture. In a second case the fracture happened from such a minute 
cause that, without malignancy being present, there should have been 
enough reason to go over the whole skeleton for a general affection. 
When these two cases came under our care, each had extensive lesions m 
the spine, skull, and other bones, high serum calcium, low serum phos- 
phorus, pronounced hypotonia of the muscles as shown in muscle tests 
and electrocardiogram; so that the diagnosis could not be doubted. The 
lesson to be gained from this is that any compression fracture of the spine 
acquired without undue violence should, in our day, be an indication for 
studying the blood chemistry and taking a general roentgenological survey 

* Case illustrated in Figures 6, 7, and 8 was operated upon by Dr. Grover C. Pen- 
berthy of Harper Hospital. 
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Fig. 8 

Roentgenogram of same patient after parathjToidectomy. Note recalcification 
of pehnc bones, return of outline of all bones shown, and recalcification of the 
subtrochanteric fracture. 

of the skeleton, especially of the whole spine and skull. The skull shows 
the changes very early (Fig. 4) . 

There is another type of older person who gets shorter and bends over; 
such patients are usually placed in the group of senile spondylarthritis 
or senile kyphosis, but their pain is so excruciating and their muscular 
weakness becomes so prominent that thej'’ become bedridden invalids. 
In this group the same diagnostic survey as to blood chemistry and skele- 
ton should be made. We have operated upon at least six patients between 
the ages of sixty and seventy years, w'ho were bedridden and needed 
opiates for their pain, and brought them back to a livable existence with- 
out pain. We should not call conditions senile and be satisfied with this 
diagnosis; if the majority of human beings do not have such s^’^mptoms of 
senihty, it is logical that there must be some other special reason for this 
suffering besides age. A parathyroidectomj’' is not a dangerous opera- 
tion; in the future it will be still less so and is worth considering if it can 
make the evening of a fife free from pain (Fig. 5). 

2. Much more diflicult is the question of the infantile skeletal 
lesions and their connection with parathyroidism. There is one group 
which usually develops very rapidly, begins with general intestinal and 
urinary symptoms, followed quickly by skeletal pains and deformities. 
The x-ray shows general decalcification, cj'^st formations, and osteoclasias 
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(Giant-ccll tumors is the report if the}’- are biopsied); multiple fractures 
occur, such as liave been described by Hunter Quick and Hunsberger ^ 
and others. Those cases should be operated upon early to avoid the 
frightful deformities which later can onlj- be arrested but perhaps not over- 
come by orthopaedic care following parathyroidectomj-. Three such 
cases have been exarticulated in the hip joint, presumably for osteosar- 
coma (Beck'”); in the last one, described b}^ Gordon-Tajdor and Wiles”, 
a similar tumor developed in the other leg; cure followed removal of a 
parathyroid tumor. The author very candidlj' states that when the leg 
was amputated he did not know of the entitj' of.parathjToidism. Surelj', 
if three courageous men have reported such mishappenings, it is a logical 
conclusion that it has happened much oftener without being reported. 
The possibility of parathj-roidism is also a reason for biopsy before ampu- 
tation, in spite of warnings from eminent pathologists. A malignant 
osteosarcoma that is fatal anyway will not do much more harm if biopsied, 
and the protection of the patient against amputation of a limb should 
logicallj- be the deciding factor for biops 3 ' of such tumors. 

Quick and Hunsberger’s case, a jmung adolescent who shrunk from 
four to five inches with the most grotesque deformities of all his limbs, was 
first reported as multiple giant-cell sarcoma until 
the right diagnosis and parathjToidectomj’- led to 
the beginning of his cure. This case is mentioned to 
bring out the fact that giant-ceU sarcoma is not a 
neoplasm, but a reaction of osseous tissue to certain 
factors, in this case decalcification, and is curable 
bj' parathjToidectomj". 

At present we have under our care a jmung boj", 
fourteen j^ears old, who has a little slower tj-pe of 
the disease, but vdth T\ide-spread cystic degeneration 
of the bones and three fractures so far. We have no 
doubt that parathjToidectomy will provide recalci- 
fication and union of the last fracture which has not 
yet shown any callus formation after several weeks. 

His roentgenograms are so striking that one is given 
here (Fig. 19*). Another case seen in consultation 
with Dr. Grover C. Penberthj’- is of the same group 
(Figs. 6, 7 and 8). 

In smaller children the many different names 
given to the seemingly local symptoms of a general 
process are very misleading and probablj’’ need a 
check-up and a new nomenclature. We have five 
cases of undoubted parath5Toidism, as proven by 
the blood chemistrj’^ and the roentgenograms, in 
which cystic processes developed around the upper 
end of the femora, leading to fractures — subtro- 

* For a special reason explained in the legend, this figure is given last. 



Fig. 12 


B. N. Child, now 
twelve years old, suf- 
fering from what was 
diagnosed as enchon- 
droma for eight years. 
Note again the tj-pi- 
cal shortening of one 
leg in these juvenile 
forms, called by Shal- 
low “arrested type”. 
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Fig. 13 Fig. 14 

Shows multiple fi'actures in Shows deformity of the femur and tibia, 
tibia. Last fracture occurred at 
age of eleven years. 

chanteric usually — and extreme coxa vara, caused by the weight of the 
body on the decalcified necks of the femora, and in which one leg grew 
much shorter than the other (three to four inches difference) ; also three 
cases in which one arm became shortened for the same reason. If the 
fibrocystic process encroaches on the epiphyseal lines, it is easy to under- 
stand that we find in the bones cysts, besides giant cells, chondromatous 
tissue arising from the epiphyseal cartilage; and, therefore, a good many 
of them are diagnosed chondromata. Slipping epiphysis is another 
name used for the disturbance (See Figures 9-15). The results of para- 
thyroidectomy in four of these cases, while most of them have only been 
observed for a short time (one, however, for more than sixteen months), 
are so encouraging that parathyroidectomy may be recommended early. 
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Moreau maintains 
that all (he conditions 
shoning decalcification 
and disturbed calcium met- 
abolism as main sj-mp- 
toms arc controlled bj’ 
endocrine disturbance, 
chiefly of the paratln'roid. 
iNIanj' orthopaedic men 
have emphasized this fact 
in discussing the different 
forms of epiph5'sitis and 
arthritis (Kidner'^ and 
Pemberton*^). jMoreau, 
however, goes further in 
claiming that “it does not 
make much difference 
whether repeated trauma 
or a microbic agent is a 
contributing factor, the 
pathogenetic endocrine 
factor is the important 
one; without this the in- 
jur}’’ or the mild infection 
T\’ould not produce the 
peculiar phenomena of the 
faulty calcium distribution 
and this may be local or 
general”. Moreau also 
mentions that “under this 
‘intriguing hypothesis’, be- 
sides the osteopoicilia and 
marble bones, would come 
many similar conditions, — 
melorheostosis (Leri, 

‘candle-drip’ hyperostosis 
of bones), Paget’s disease, 
hypophyseal dysostosis or 
Schiiller-Christian syndrome, leontiasis ossea, hyperostotic lumbarthria, 
calcification of the nucleus pulposus, Kummell’s disease, Sicard’s disease, 
Putti's disease, etc., etc.”. It is pleasing that in our work on these condi- 
tions, Paget’s disease, leontiasis ossea, and the calcifications in the nucleus 
pulposus have already been included in the group of parathjToidism 
(Ballin and Morse) To be sure, it will require observation for a few 
years more, especially on the results of parathjToidectom}- in these chil- 
dren, to ascertain what reallj’' belongs to parathjToidism. The clinical 



Fig. 19 

G. P., boy, fourteen years old, with multiple 
fractures at the age of three. Multiple osteoclasto- 
mata in practically all bones of hands, toes, etc. 
This roentgenogram is shown on account of the 
simultaneous existence of osteopoicilia and osteitis 
fibrosa cystica at arrow. Osteopoicilia and marble 
bones have been considered by some to be of para- 
thj'roid origin, which this picture perhaps confirms. 
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test as to whether these little patienls can be benefited by parathyroid- 
ectomy will be the final deciding factor. 

3. The arthritic form which Dr. Robert Fiinsten has discussed 
(See page 112) should receive careful attention. Parathyroidism has its 
distinctive place as to origin and so forth in a selected group of arthritis 
cases. 

4. A few Avords about Paget’s disease. I will not go into the long- 
standing dispute as to whether osteitis fibrosa cystica (von Reckling- 
hausen) and osteitis deformans (Paget) are two different entities or not. 
Pathologically, microscopically, and clinically we find transitory stages 
from one to the other. The incidence of sarcoma in Paget’s disease is 
also not a distinguishing factor. But now the results of parathyroidecto- 
mies in Paget’s disease confirm the opinion that the two diseases are identi- 
cal and can be controlled by parathyroidectomy. We have published 
elsewhere the results of Shouten^®, Boeve^^, Chifoliau, Leri and WeilP®, 
Sainton, and others in cases Avhere the symptoms were mixed in the 
same patient; these patients usually had Paget skulls or femora and oste- 
itis fibrosa cystica in arms and spines. Both types of symptoms improved 
after parathyroidectomy. Of the true Paget type we have operated on 
three cases, — one, seemingly, a monostatic Paget’s disease of the femur in 
which, however, a general survey of the skeleton by roentgen ray showed 
other decalcifying lesions; the second and third typical Paget’s disease 
with thickened skulls and so forth, in which parathyroidectomy showed 
immediate improvement as to pain, the hyperostotic fuzzy outline of the 
skull disappearing and a clearer outline of the external table becoming 
apparent. In the first of these cases the indistinct, thickened outline 
of the femur, within two months after the operation, showed a clear out- 
line of the marrow cavity and the cortical substance (Figs. 16, 17, and 18). 
The French, who have given a good deal of consideration to this question 
of Paget’s disease, have come to the conclusion that one should explore 
the parathyroid region to ascertain as to whether the case is a Reckling- 
hausen’s disease or a Paget’s disease (Sainton^®). 

5. A few cases of parathyroidism will express themselves mainly in 
gastro-intestinal symptoms (Pemberton and Geddie ®®) ; in others the mus- 
cular weakness is outstanding. The weakness of the movements of these 
patients resembles a pseudohypertrophy of the muscles. Frequent falls 
occur on account of the hypotonia, the legs giving way. Often such pa- 
tients come to the orthopaedic surgeon for severe backache. In most of 
these cases a thorough study of the muscular reaction and of the blood 
chemistry will lead to the right diagnosis and some splendid cures have 
been effected by parathyroidectomy. Four methods are in vogue for 
diagnosing the muscular hypotonia: 

a. The determination of the milliamperes needed to provoke the 
muscular contraction (OppeP^. 

b. The finer method of determination of chronaxia, — that is, bringing 
in the time factor of the muscular contraction (Bourguignon®®). 
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c. The moving picture will show the slow and weak action of the 
muscles (Rowntree^^) and allow comparison preoperativetyandpostopera- 
tively. 

d. The electrocardiogram shows that the muscular weakness does not 
spare even the heart muscle, this being proven bj’’ the shortening of the 
R. T. interval. 

It is not possible here to go into the details of these methods 
which have been described elsewhere (Edward D. Spalding^, Ballin 
and Morse). 

In a few cases the muscular aton3’- is accompanied bj^ coldness and 
bluish color of the limbs and this has led to ganglionectomies for suspected 
Rajmaud’s disease. Pressure on cranial nerves bj" the softened and de- 
formed Paget skull, or on the spinal root and the cord in the case of os- 
teitis fibrosa cj'stica of the spine, has led to diagnoses of cerebral affections 
or spinal tumors. We know of three such cases where a parathjToidec- 
tomj' should have been done instead of ganglionectom5’’ or laminectom3^ 
Sainton calls all the forms mentioned under this last section “formes 
frustes” of parathjToidism. 

A few conclusions of our studies are: 

1. The knowledge acquired in the studj" of parathjwoidism makes it 
necessarj' for ph3’’sician and surgeon to pay much more attention to blood 
chemistry as far as calcium and phosphorus are concerned, and not to 
limit roentgen-ray examinations to one painful spot if there is even a sus- 
picion of a general skeletal affection. Intractable back-leg aches, curving 
of the spine, shortening of the stature, multiple fractures, pathological 
fractures not explained by metastatic malignanc3^, bone cysts, giant-cell 
tumors, — all should demand the study of the patient for the presence of 
parath3Toidism . 

2 . While osteitis fibrosa cystica is the main skeletal affection caused 
by parath3'Toidism, Paget’s disease and certain forms of arthritis with 
some calcium disturbance, muscular hypotonia, indigestion with vomit- 
ing, dysuria with high serum calcium, — ^aU should be studied carefull3’' as to 
the parath3T-oid factor. 

3 . Besides the parathyroid, the thyroid, Cushing’s S3Tidrome in 
certain adenomata of the anterior lobe of the pituitary gland, and other 
rarer endocrine disorders may show skeletal disturbances, but probabl3’' 
a parath3Toid factor is present in aU these types. 

4. As to treatment, a trial with the well known therapy for rickets 
and osteomalacia— sunlight, ultraviolet ray-s, irradiated cod-liver oil, and 
calcium preparations — is worth while; transitory forms from rickets with 
only compensatory hyperplasia of the parathyroids to real parathyroid- 
ism, also mild types of the latter may yreld to such treatment. Rapidly 
progressive cases of parathyroidism and exacerbations after temporary 
remissions should be operated upon before permanent deformities of the 
skeleton or serious damage, especially to the kidneys, supervene. 
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Note; Much of the important information presented at the Annual Meeting of the 
American Orthopaedic Association at Toronto in the discussion of the subject of para- 
thyroidism has been incorporated in the following pajrers by Dr. Bauer, Dr. Compere, and 
Dr. Xachl.as. These observers, who have been interested in laboratory studies and in- 
vestig.ation of this subject, arc presenting in their communications some of the results of 
their work in this field. — EiUtnr. 


HYPERPARATHYROIDISM: A DISTINCT DISEASE ENTITY^ *t 

BY 'WWLTER B.\UEH, M.D., BOSTON, IIASS.-VCHUSETTS 

An adequate description of a previously unrecognized disease is fre- 
quently necessarj' in order to establish the fact that it is not a rarity. 
Such has been our experience with the disease called h3’’perparathjToidisni 
or generalized osteitis fibrosa cystica (von Reckhnghausen*), as shown bj’" 
the large number of cases reported during the six j^ears that have elapsed 
since the first cases were recognized chnicaUj'-- If sufficient interest is 
aroused concerning this disease, perhaps more of the earher cases will be 
detected and parathyroidectom}’’ performed before the permanent bone 
changes and complications have occurred. But what is of even more 
interest at this time is whether or not other skeletal diseases are due 
to hyperparathjToidism. Certain ^•orkers'’”’’®’'’®’®'*"’”’*"’*^ have sug- 
gested that other skeletal diseases, — namely, certain cases of arthritis and 
Paget’s disease — are due to h5'perparath3Toidism. If such skeletal diseases 
are due to h3''perparath3’’roidism, then the cause and the cure of two prei i- 
ousty obscure diseases have been discovered. Personall3’', I do not be- 
lieve we have sufficient data to prove that either of these diseases is due 
to an increased secretion of the parath3’roid hormone. Therefore, I do 
not think we are justified in advising parath3Toidectom3’’ in other than 
proven cases of generalized osteitis fibrosa c3'^stica. jM3'' reasons for mak- 
ing these statements are : 

H3’^perparath3Toidism or generalized osteitis fibrosa 03 stica is a clear- 
cut, distinct disease entity caused b3’^ an increased secretion of the para- 
thyroid hormone. This disease was first recognized clinicaUy by AlandD 
in Vienna and by DuBois^ in America. All cases thus far reported hai e 
been due to a parathyroid adenoma. The fact that it is a disease of endo- 
crine origin implies that the entire skeleton is affected. Arthritis and 
Paget’s disease are never generalized skeletal diseases. This fact alone 
argues against their being of parath3’Toid origin. H3’perparath3Toidism is 
a disease characterized by definite alterations in the calcium and phos- 
phorus metabolism as well as b3’' certain S3Tnptoms and signs. The altera- 
tions in the calcium and phosphorus metabolism are . 

t TMris*public^fo"i SZber n oRhfSTrt Memorial for the study of 

cripplinS^e; nrA ard Medical School, Boston, Massachusetts. 
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1. An Elevated Serum. Calcium. Serum calcium values as high as 
twenty-three and six-tenths milligrams per 100 cubic centi- 
meters have been reported The normal serum calcium varies 
between nine and five-tenths and ten and five-tenths milligrams. 

2. A Decreased Serum Phosphorus. Values as low as one and 
four-tenths milligrams per 100 cubic centimeters have been ob- 
served in conti’ast to normal values of four to five milligrams. 

3. An Increased Calcium Excretion. The increased excretion of 
calcium is entirely urinary, the fecal excretion being unaffected. 

4. All Increased Phosphorus Excretion. The increased excretion of 
phosphorus is also entirely urinary. 

The increased excretions of calcium and phosphorus in one re- 
ported case were of the same magnitude as those in a normal 
individual receiving 100 units of an active parathyroid extract 
per day®. 

These alterations in the calcium and phosphorus metabolism may be 
accompanied by any or all of the following symptoms and signs; 

1. Polydipsia. 

2. Polyuria. 

3. Weakness and loss of strength. 

4. Constipation. 

5. Loss of appetite. 

6. Loss of weight. 

7. Indefinite muscle and joint aches and pains (commonly diag- 
nosed rheumatism, arthritis, or neuritis). 

8. Bone tenderness. 

9. Frequent fractures, often following slight trauma. 

10. Decreased excitability of the nerves. 

11. Skeletal shortening. 

12. Kyphosis. 

13. Bone tumors, frequently diagnosed epulis of the jaw or giant-cell 
tumor in other bones. 

14. Kidney or ureteral stones (usually bilateral). 

15. Characteristic x-ray findings, — such as, generalized decalcifica- 
tion, bone tumors, multiple bone cysts, fish-type vertebral 
bodies, etc. 

16. Frequently anaemia with leukopenia. 

In view of the above facts, I do not believe any patient should be sub- 
jected to a parathyroidectomy until suflBcient evidence has been gathered 
from the history, physical examination, roentgen examination and metab- 
ohsm studies to leave no doubt as to the correctness of the diagnosis of 
hyperparathyroidism. Until some simple test for hyperparathyroidism 
is devised, all suspected or questionable cases of hyperparathyroidism 
should be very carefully studied. Serum calcium and serum phosphorus 
determinations should be made and, if possible, serum phosphatase as 
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well as total calcium and phosphorus metabolism studies. It certain!}’- 
behooves us all to proceed cautiously before making or accepting any 
statement which implies that certain cases of arthritis are due to hyperpara- 
thyroidism or that Paget’s disease is of parathj’-roid origin. 

OppeP first reported favorable results in cases of spondj’-fitis defor- 
mans (Striimpell-AIarie type) following parathjToidectomy. Later Le- 
riche'*-® and others"- reported similar results in cases of ankylosing 
polyarthritis. Funsten*" stated that certain of his cases had been oper- 
ated upon b}"- Dr. Ballin with ver}*^ gratifjing results. The arguments 
which have been advanced that certain cases of arthritis are due to hy- 
perparathyroidism are; (1) that some of these cases have a definitely in- 
creased serum calcium, and (2) that the ankylosis observed is a manifesta- 
tion of the disease. No one of these observers present metabohsm studies 
showing that the previously mentioned alterations in the calcium and 
phosphorus metabolism were present, nor do they present sufficient data 
pertaining to the histor}’, ph 3 ’sical e.xamination, or roentgen e.xaminations 
to enable one to make such a diagnosis. One must further remember that 
metastatic calcification is a verj’- late manifestation of the disease and oc- 
curs only in fatal cases or in animals which have succumbed to overdoses 
of parathormone. 

Dr. Funsten stated that in suspected cases one should do repeated 
serum calcium determinations. By doing so, one wiU obtain one or two 
serum calcium values which are distinctly elevated, thus enabling one to 
make a diagnosis of hyperparathjToidism. All cases of hyperparathy- 
roidism, which w'e have obser\’ed, have had a permanently elevated serum 
calcium and not transitory elevations such as reported by Dr. Funsten. 
We usually ascribe transitory elevations in serum calcium as due to a 
failure to obtain a fasting blood sample, and, if this has not been the case, 
we always raise the question of whether or not there has been any error in 
technique. It must be remembered that a serum calcium determination 
tells one only the height of the calcium stream and not its direction of flow 
into the bones or into the excretory channels. If one reahzes this fact, he 
can understand the need of doing total calcium and phosphorus metab- 
olism studies in any suspected or questionable case. 

I, personally, have never seen any findings in patients -with either 
form of arthritis that would suggest the existence of hyperparathyroidism 
as a causal factor. True, many of the cases of rheumatoid arthritis show 
x-ray evidence of decalcification (bone atrophy). However, this is no 
more than we often see associated with disuse. Furthermore, we know 
that the calcium excretion of a patient when immobihzed in a cast is much 
higher than when this same patient is allowed ordinary ward acthuty. 
To date, we have studied the total calcium and phosphorus metabolism of 
a series of cases, some of them ha\-ing rheumatoid or proliferative ar- 
thritis, others ha%ang hypertrophic or degenerative arthritis. We took 
particular pains to see that we had chosen cases of rheumatoid or prolifera- 
tive arthritis that showed marked bone atrophy and cases of degenerative 
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or hypertrophic arthritis showing marked proliferative bone changes. 
As a result of these studies, we can state that we found no changes in the 
serum calcium or serum phosphorus or the calcium and phosphorus metab- 
olism of a degree sufficient to enable one to make a diagnosis of hyper- 
parathyroidism. The alteral.ions in the calcium and phosphorus metab- 
olism observed were hardly any more marked than one obtains in a 
study of a large series of noi'mal individuals observed on the same regime. 

The improvement reported in cases following parathyroidectomy 
may have been due to anaesthesia, rest in bed, or a natural remission of 
the disease. These three factors arc all capable of bringing about improve- 
ment, particularly in cases of rheumatoid arthritis. Because the latter 
disease is characterized by remissions and relapses, improvement is often 
ascribed to a particular form of therapy, whereas in reality it may repre- 
sent nothing more than a natural remission. 

Another reason why I am skeptical about arthritis occurring as a result 
of hyperparathyroidism is the fact that in the last five years at the Massa- 
chusetts General Hospital the two diseases have never been observed in the 
same patient, although seven cases of hyperparathyroidism have been 
studied.* All seven cases have satisfied all the requirements necessary 
to make such a diagnosis; all cases have been operated upon and in each 
instance a parathyroid tumor was found; yet no one of them had arthritis. 

One patient has been known to have had the disease for thirteen 
years. This patient, a sea captain, was first recognized as a case of hyper- 
parathyroidism by Dr. Eugene F. DuBois in 1926®. He has suffered 
from eight fractures. He has a marked kyphosis, considerable skeletal 
shortening, and permanent bone deformities. His serum calcium has 
ranged between thirteen and one-tenth and sixteen and five-tenths milli- 
grams per 100 cubic centimeters as compared to normal values of nine and 
five-tenths to ten and five-tenths milligrams. The serum phosphorus 
varied from one and four-tenths to three and two-tenths milligrams per 
100 cubic centimeters. The calcium and phosphorus excretions were 
markedly elevated. He was operated upon by Dr. E. P. Richardson in 
May, 1926, and June, 1926. At each operation a parathyroid gland was 
removed, normal in appearance, but microscopic examination showed 
fatty infiltration. Removal of these two glands did not result in a cure, 
and the serum calcium and phosphorus, as well as the total calcium and 
phosphorus metabolism studies, remained unchanged. Despite a high 
calcium diet his symptoms and signs increased to such an extent that a 
third search was made for a parathyroid tumor in March, 1932, by Dr. 
Russel H. Patterson of New York City, but again no tumor was found. 
He was again transferred to the Massachusetts General Hospital in May, 
1932. Examination at this time showed considerable increase in the 
severity of his disease. The decalcification had increased; there were 

* Si.x of these cases were thoroughly studied by Dr. Fuller Albright. Detailed reports 
concerning these cases will be published by him in the near future. I am indebted to 
Dr. Albright for having seen these patients. 



HYrKUPAHATHYHOIDISM: A DISTINCT DISEASE ENTITY' 


139 


many more bone cysts; questionable calcification of the kidney cortex, 
demonstrable on fiat x-ray plate of the abdomen; kidney and ureteral 
stones; hypercalcaemia and hypophosphataemia. Kidnej'^ function tests 
showed marked renal impairment evidenced bj’’ a non-protein nitrogen of 
sixty milligrams per 100 cubic centimeters and a phensulphophthalein 
excretion of ten per cent, in two hours’ time. At three subsequent opera- 
tions by Dr. Oliver Cope and Dr. E. D. Churchill, careful dissections of 
the various regions of the neck between the angles of the jaw and upper 
mediastinum were made; yet no parath 3 Toid tumor or tissue was found. 
On November 2, 1932, an anterior mediastinotomj’^ was done bj"^ Dr. E. D. 
Churchill. The parath 3 Toid tumor, encased in a calcified capsule, was 
found; ninet 3 '^ per cent, of it was excised, the remainder of the tumor was 
turned up on its pedicle and sewed in a superficial position in the region of 
the sternal notch. The serum calcium fell rapidly, and signs of tetany 
appeared on the third da 3 '. At this writing the serum calcium continues 
to fluctuate between four and fiY'e-tenths and seven and two-tenths 
milligrams. 

Therefore, this patient not only had the disease for thirteen years, but 
also suffered from permanent bone deformities and the complications of 
h 3 'perparathyroidism ; 3 'et there was no evidence of arthritis. 

Baffin " and Baffin and Morse haY'e stated that Paget’s disease is 
likemse due to h 3 "perparath 3 T 0 idism. I cannot agree with this state- 
ment, as the signs and s 3 ’’mptoms of the two diseases are not the same. 
There are many differences when one compares Paget’s disease with 
hyperparathyroidism. Many of the differences were stressed by the late 
Prof. Schmorl in an exhaustive pathological study of the largest group of 
cases of Paget’s disease ever reported. Paget’s disease occurs in older 
people, usually males, and is regularly associated with marked arterioscle- 
rosis, whereas hyperparathyroidism is met with in all age groups, more 
commonly in females, and arteriosclerosis is not a common finding. 
MaUgnant bone tumors develop in a fair number of the cases of Paget’s 
disease; such is rarely, if e^'er, observed in hyperparath 3 Toidism. Frac- 
tures (frequently spontaneous) occur Y^ery often in hyperparathyroidism 
and seldom in Paget’s disease. Renal calcuh are the exception in Paget’s 
disease but are very often found in hyperparathyroidism. In Paget’s 
disease, the changes are sometimes confined to one lone bone and, as 
Schmorl points out, the entire skeletal system is never invoh^ed. How- 
eY'^er, in hyperparathyroidism, a disease of endocrine origin, the effect is a 
generalized one, eY''ery bone of the body being involved. Although gross 
examination does not always reveal the generalized nature of the disease, 
microscopic examination does. The bones in Paget s disease are soft, 
often bowed, and a thickened cortex is demonstrable on both x-ray and 
macroscopic examination. In hyperparathyroidism, x-ray examination 
shows bones with thinned cortices and bone cysts. In the gross, one ob- 
serY^es thinning of the cortices, bone C3'sts, and the broYvn tumors de- 
scribed by Yon Recklinghausen. It is true that histological bone sections 
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from these two diseases may be similar and therefore it may be difficult to 
make a diagnosis on this basis alone, even though the histological features 
of these two diseases are usually characteristic. 

Turning to the calcium and phosphorus metabolism studies, one 
finds very little to support the theory that Paget’s disease is due to hyper- 
parathyroidism. A high serum phosphatase is present in both, but is 
much more marked in Paget’s disease. However, it should be remem- 
bered that an elevation in serum phosphatase occurs in other bone 
conditions. In collaboration with Doctors Aub, Albright, and Marble 
the author has studied the calcium and phosphorus metabolism in seven 
cases of Paget’s disease. These patients represented the early and late 
stages of the disease. They also represented various ages. No one of 
this series or other cases (on whom no metabolism studies were carried 
out) showed any elevation of the serum calcium or lowering of the serum 
phosphorus. In two of the cases thoroughly studied, the calcium and 
phosphorus excretions were slightly increased, but the increased excretions 
were not confined solely to the urine as they are in cases of hyperpara- 
thyroidism. 

Because of his inability to demonstrate the presence of parathyroid 
tumors in his large series of cases, Schmorl concluded that Paget’s disease 
was not due to hyperparathyroidism. He found no more enlargement of 
the parathyroid glands in Paget’s disease than under normal conditions. 
In discussing its etiology, he presents certain evidence that the observed 
pathology might best be explained on a vascular basis. He further sug- 
gests that stress and strain may well play a role in bringing about the bone 
changes. In support of this theory he shows that the bones subjected to 
the most stress and strain are most frequently involved. 

Ballin and Morse believe that the improvement observed following 
parathyroidectomy supports their theory that the disease is of parathyroid 
origin. Their cases had not been followed for a sufficiently long period of 
time to state definitely that lasting benefit or a cure had been obtained. 
The operation and rest in bed may have been responsible for the improve- 
ment reported. The author has observed patients who reported con- 
siderable improvement when made to adhere to a high calcium, high 
vitamin diet and regular rest periods. Furthermore, in the natural course 
of Paget’s disease there may be periods during which the patient may 
complain of very few symptoms. 

Until we have sufficient evidence to prove that Paget’s disease and cer- 
tain cases of arthritis are due to hyperparathyroidism, I believe there is no 
justification in advising parathyroidectomy in patients with either disease. 

CONCLUSIONS 

1. Hyperparathyroidism, a generalized skeletal disease, is a distinct 
disease entity due to a parathyroid adenoma. It is characterized by 
definite alterations in the calcium and phosphorus metabolism, symptoms, 
and signs. These findings have been presented as concisely as possible. 
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2. Data have been presented showing that arthritis is not associated 
with or due to hyperparathjToidism. 

3. Paget’s disease is not a generahzed skeletal disease as is general- 
ized osteitis fibrosa cj’^stica. This fact, as well as certain chnical and 
metaboHc data, clearly demonstrates that Paget’s disease is not due to 
hyperparathyroidism. 
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THE ROLE of the PARATHYROID GLANDS IN DISEASES 
ASSOCIATED WITH DEMINERALIZATION OF THE HUMAN 

SKELETON * 

BY EDWARD L. COAIPERE, M.D., CHICAGO, ILLINOIS 

Hyperparathyroidism, usually associated with an adenomatous tumor 
of one or more of the paratltyroid glands, has been established as the etio- 
logical factor in the production of generalized osteitis fibrosa, a very chronic 
disease which progresses with pain, fractures, and disabling deformities, 
and may be fatal. There is generalized demineralization of the bones 
of the skeleton, and multiple foci of osteitis fibrosa, with or without 
benign giant-celled tumors, and cysts are common. It is a disease entity 
different from local osteitis fibrosa, osteitis deformans, osteogenesis im- 
perfecta, osteomalacia, rickets, and ankylosing polyarthritis. The simi- 
larity between the roentgen-ray studies of some of the conditions in this 
group is well known, and the most experienced pathologist may at times 
find it difficult to differentiate between the gross or microscopic picture of 
bone affected by von Recklinghausen’s disease and a section of bone from 
a case of Paget’s disease. The clinical picture of several of the abnormal 
skeletal conditions mentioned may be very similar to that of generalized 
osteitis fibrosa (von Recklinghausen’s disease). But while clinically, 
roentgenologically, and pathologically similar, there is a difference in the 
biochemical manifestations of these diseases as demonstrated in studies 
of the mineral metabolism. 

The mere recognition of osteoporosis of the human skeleton associated 
with hypotonia and decreased irritability of the muscles to electrical 
stimuli, with or without an elevation of the serum calcium, is too 
little evidence upon which to base a diagnosis of overfunction of the 
parathyroid glands. The presence of enlarged parathyroid glands, .in 
the absence of a negative calcium balance, or at least a reduced 
calcium balance, is not sufficient evidence to justify their removal. 
Hyperplasia of the parathyroid glands may be a purely compen- 
satory enlargement in response to a demand of the organism as a result 
of a deficiency of calcium absorption from the bowel. This has been 
demonstrated clinically in cases of deficiency diseases, such as osteomalacia 
and rickets, by Hoffheinz^ and Erdheim^ and in studies of experimentally 
produced rickets by Pappenheimer and Minor^, Doyle^, Nonidez and 
Goodale®, Higgins, Foster and Sheard®, Erdheim^, and Luce*. Some of 
the parathyroid glands became ten times as large as normal and the micro- 
scopic sections revealed benign hyperplasia similar to that described by 
Baffin and Morse® in enlarged glands removed from patients suffering 
from ankylosing polyarthritis. Treatment of the rickets with diet and 

* From the Division of Orthopaedic Surgery, Department of Surgery, The Uni- 
versity of Chicago. 
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.1. Nornml paniihyroid rIiiiuI cell fliructurc mul urraiiKcmont li. Adeuomii of pumthyroid ^land typical of tho tumova 
siMiilnr to that of enlarged glands removed from patients with found in cases of von Rocklinghanscn’s generalized osteitis fibrosa, 

anky/osing polyarthritis. X 70. Sco Table 11 for oomparison of microscopic pictures. X 70. 
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TABLE I 


Micropathology op the Parathyroid Glands 


Normal Gla7id or Benign Ihjpcrplasia, Typ- 
ical of Those Reported in Rickets, Osteo- 
malacia, Metastatic Osteoplastic Carcinoma, 
and Ankylosing Polyarthritis. 

Adenoma of the Parathyroid Glaiid Typical 
of That Reported in More Than Forty Cases 
of Generalized Osteitis Fibrosa Cystica of 
von RceklBtghausen. 

Cellular elements maj”^ be clifTuse or com- 
pact 

Cellular elements very compact 

Definite arrangement of irregular strands 
or trabeculae 

Less connective tissue and no strand-like 
arrangement of cells 

Occasional acinus 

Numerous acini 

Many fat cells 

Few or no fat cells 

Many foam cells 

No foam cells 

Few granules in nuclei 

Large dark-staining granules in nuclei of 
cells 


vitamin D resulted in decrease in the size of the parathyroid tumors. 
Since these tumors were produced on a deficiency diet and were found to 
recede when the deficiency was corrected, the hyperplasia in this condi- 
tion was obviously compensatoiy (Fig. 1 and Table I). 

OppeF®, Ssamarin“, Leriche and Jung * 2 , Ballin” and Funsten^'*, have 
reported clinical improvement in cases of ankylosing polyarthritis follow- 
ing parathyroidectomy. A review of the description of the microscopic 
studies as well as of the photomicrographs published has failed to demon- 
strate a true adenoma of one or more of the parathyroid glands in these 
series. Enlargements of the glands in some cases were reported, but the cell 
picture was that of simple hyperplasia. Those who have reported these 
studies have accepted the clinical syndrome of generalized demineralization 
of bones, hypotonia of the muscles, and lengthening of the chronaxia 
with an increase in the serum calcium, as sufficient evidence to make 
a diagnosis of '^parathyroidism”. Ballin and Morse also state that 
“hypercalcaemia can be temporarily or continuously absent, and if so 
should not exclude the diagnosis of parathju-oidism if all other symptoms 
speak for it”. The most definite and pathognomonic finding in true 
hyperparathyroidism due to an adenomatous tumor is that of a negative 
calcium balance, but Bauer and his associates have found that every 
case of ankylosing polyarthritis in their series was in positive calcium 
balance. No reports are published by the authors who advocate para- 
thyroidectomy in ankylosing polyarthritis to show their results in studies 
of metabolism of calcium and phosphorus. 

Leriche and Jung reported the serum calcium slightly elevated in only 
three of twenty cases of ankylosing polyarthritis which they studied. 
Parathyroidectomy was attempted in each of these cases. Marked symp- 
tomatic improvement was reported for the first case, but six months after 
the operation the patient had suffered a relapse and was worse than 
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Aver^^e 


Average 


Chaet I 


The striking contrast between the calcium and phosphorus content of the blood 
serum in true hyperparathyroidism due to a parathyroid adenoma and osteitis de- 
formans (Paget’s' disease) is well illustrated in this graph. The average of the blood 
serum calcium in seven cases of generalized osteitis fibrosa (G.O.F.) is almost twice 
that in seven cases of localized osteitis fibrosa (L.O.F.) or Paget’s disease (P.D.), 
while the ratio of phosphorus in the serum in the three conditions is reversed. 


at the time of the first admission. The authors at this time tried the in- 
jection of parathjToid extract intramuscularly in this patient and again 
reported improvement. In the second and third cases there was also im- 
provement, but the pathologist was not able to find any parathjToid tissue 
in the specimen removed from the second case. Apparentl}’^ the improve- 
ment here was just as marked as in the cases where the parathjToid tissue 
was definitely excised. 

In a number of the cases studied by Ssamarin and operated upon bj”- 
Oppel, no parathyroid tissue was found in the specimen removed. The 
fact that these patients showed improvement comparable to the cases 
from which the glands were removed indicates that some other 
factor must have accounted for this change. Welti and Bauer agree 
with us that there is not sufficient eAudence to show that in any case of 
ankylosing arthritis there was also a true h5’-perparath5Toidism, although 
some of the symptoms of this condition ma3’ be found. Furthermore, the 
fact that ankjdosing polj^arthritis was not noted in anj^ of the more than 
fifty cases of generalized osteitis fibrosa which have been reported, in which 
very high serum calcium and low serum phosphorus were found and a 
parathjToid adenoma was removed at operation or postmortem examina- 
tion, is certainW significant. Bodanskj', Blair and Jaffe*" and Johnson’®^ 


TABLE II 

Differential Diagnosis of Conditions Characterized by Demineralization of the Bones 
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produced typical generalized osteitis fibrosa in experimental animals by 
injecting parathiTOid extract, but none of these animals developed arthritis. 

In Paget’s disease the calcium metabolism as demonstrated in our own 
series and also by Hunter^'’, Rabinowitch-®, Van Hazel and Andrews-^ 
and DaCosta, Funk, Bergeim and Hawk--, is usuallj’’ one of marked posi- 
tive balance vdth a greatly diminished excretion of calcium bj’’ the kid- 
ne3'^s. Improvement has been noted following administration of parathor- 
mone. Erdheim-^ found no tumors of the parathyroid glands removed 
at autopsj’' from patients with Paget’s disease. Gold reported the 
pathological studies of Maresch who made postmortem e.xaminations of 
the parathjwoid glands of forty cases of Paget’s disease and was not suc- 
cessful in finding a parathjToid tumor in the entire series. Excision of 
parathjwoid glands from patients who are afSicted with osteitis deformans 
ma}^ be as serious an error as thjwoidectomj’^ in cases of mj’-xoedema. 
Zimmer-^ has reported cure of a case bj-- injection of parath3^roid 
extract. 

A case of marked Paget’s disease, of twent3'^ 3"ears’ standing, recently 
came to autops3'^ in this clinic and complete pathological studies were 
made. The parathyroid glands were entireb’^ normal. 

In Table II, I have attempted to compare several of the clinical syn- 
dromes which are characterized by local or general demineralization of the 
skeleton. There is some evidence that ank3dosing polyarthritis may be a 
deficiency disease similar to rickets or osteomalacia. The t3’pical micro- 
patholog3’’ of the enlarged parath3TOid glands in all three conditions is that 
of simple hyperplasia and ma3'’ be a compensator3’^ change. The success 
of Fletcher in treating multiple arthritis b3’’ means of diets, rich in vita- 
min and mineral content, lends support to this theory. 

As I have previously shown -^, “there is little evidence to indicate — 
and it would be difficult to rationalize the finding if it were so reported — 
that localized bone lesions of the bone cyst and giant-cell tumor t3’^pe, 
without any general skeletal involvement, could be explained on a meta- 
bolic basis”. The secretions of the endocrine glands must be distributed 
to all parts of the body and an3'^ marked effect which the3’’ ma3’- exert upon 
the tissues should be manifested uniforml3^ and not locall3^ or regional^. 
Experience has demonstrated that these localized lesions will heal follow- 
ing local excision and curettage or roentgen-ra3'^ therap3’-, and this further 
discredits the theory of an endocrine etiolog3'^. 

Chronaxia has been defined b3’^ Ballin ® as “ an electric time coefficient of 
neuromuscular excitabilit3^ defined as a minimal time in which current must 
pass through a muscle or nerve in order to elicit a reaction”. It is not a 
specific test for parath3T'oid h3'perfunction. Most conditions associated 
with weakness and general pltysical debilit3' 11133- give a similar dela3-ed 
response. Mere fatigue in a perfectl3' normal individual will greatl3- alter 
the chronaxia determinations. 

Too much emphasis has been laid upon the elevation of serum calcium 
in certain of these conditions and the equalh- significant plasma inorganic 
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phosphate determinations have not been made. 'J’lie oniy definite test for 
parathyroid gland hyperfunction, whicli is acceptable, is the calcium metab- 
olism study and the demonstration of a negative calcium balance. With 
the corresponding patients studied on a maintenance diet with basal 
requirements of calcium and. phosphorus and also vitamin D in all of 
the seven types of skeletal dystrophies listed in Table II, there would 
be a positive balance except in generalized osteitis fibrosa, in which the 
balance is consistent!}'’ negative; the serum calcium is high; the plasma 
phosphates are low; and true adenomata of one or two of the parathyroid 
glands are found in nearly all cases at operation or postmortem examina- 
tion.-® 

Excision of a true adenomatous tumov of a parathyroid gland has re- 
sulted in relief from sj'inptoms or improvement in each case. Churchill 
has supplied further evidence to support the belief that in all cases of true 
hyperparathyroidism an adenoma of a parathj'roid gland is present. 

SUMMARV 

Generalized osteitis fibrosa ma}’’ be differentiated from other skeletal 
dystrophies which are clinically similar. This condition is characterized 
by a high serum calcium content, low plasma phosphates, increased ex- 
cretion of calcium in the urine, and negative calcium balance; an adenom- 
atous tumor of one or more parathyroid glands has always been found at 
postmortem examination and nearl}'’ always at operation, while the re- 
maining glands are normal in size and structure. 

There is no good evidence that Paget’s disease is caused b}'- hj'-perpara- 
thyroidism. In this condition the calcium and inorganic phosphate con- 
tent of the blood are normal; the calcium balance in the chronic phase of 
the disease is markedly positive; the output of urinary calcium is greatly 
decreased; and the parathyroid glands are usually found to be entirely 
normal in size and in microscopic structure. 

Ankylosing polyarthritis is probably not caused by hyperparathyroid- 
ism because, in this condition, although the serum calcium may be slightly 
above normal, the inorganic phosphates of the plasma are normal; the 
calcium balance is positive; the parathyroid glands have been reported 
enlarged, but usually this enlargement was symmetrical, involving all of 
the parathyroids similar to that reported in cases of rickets or low cal- 
cium osteomalacia. In experimental animals the addition of vitamin D 
and of adequate calcium and phosphorus to the diet will result in decrease 
in size of the enlarged parathyroid glands as well as healing of the skeletal 
disease. 

Parathyroidectomy in cases of ankylosing polyarthritis or of Paget’s 
disease is not a justifiable procedure unless there is more adequate evi- 
dence of parathyroid gland pathology than has been presented in reports 
of cases in the literature. 

Demineralization of the skeleton in polyarthritis may be accounted for 
as atrophy of disuse. 
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CONSIDERATIONS ON THE USE OF PARATHYROIDECTOMY 

FOR ARTHRITIS 

BY I. WILLIAM XACHLAS, M.D., BALTIMORE, MARYLAND 

Parathyroidectomy has been performed for the cure of arthritis and 
favorable results have been reported in some patients. Arthritis is so 
widespread, the suffering produced bj' it is so great, and the accepted 
methods of therapy are so unsatisfactory that any new method of treat- 
ment that offers relief is to be welcomed with open arms. On the other 
hand, the possibility of introducing dangerous complications by the use 
of any new method demands considerable caution and a careful study of 
contra-indicating factors. 

Under the heading of arthritis we classif}"^ a heterogeneous group of 
clinical sjmdromes. It is quite likelj' that this heading covers a variety of 
diseases which differ not alone in their pathology but also in their etiology, 
and have a common denominator only in their -visible point of attack, — 
namely, joint surfaces. One would hardl}’^ give credence to anj' proposed 
single cure for all classes of dermatitis, though the point of involvement is 
the same in all of these conditions. In the same way, one can hardly 
accept any one method of cure for the numerous ailments which happen 
to have as their common interest only a predilection for sjmovial mem- 
branes. It is, of course, conceivable that arthritis of a verj’- hmited t3’^pe 
may result from changes in the adjoining bones, such changes being pro- 
duced by abnormal parathjTOid action. But it would be illogical to ac- 
cept as a corollarj^ the statement that arthritis can be cured by para- 
thj’-roidectomj*. 

The use of parathj^roidectomj' as a therapeutic procedure in arthritis 
predicates disturbance of the lime-salt metabolism and is based on the fact 
that the parathyroid secretion mobilizes these salts. While the evidence 
is quite convincing that calcium-phosphorus deposits in the bone are 
affected by these endocrine glands, one can hardW accept, without some 
doubt, the statement that arthritis is a disease of mineral-salt metabolism. 
Calcium determinations have been made in arthritis bj’’ man3’- observers, 
but the reports have varied. Some investigators report a marked increase 
in the blood calcium, others a marked deficienc3’. The writer has studied 
the serum calcium in thirt3^-seven cases but has found no change from the 
normal. In the same thirt3’^-seven patients the blood phosphorus was 
studied with the idea of differentiating the In-pertrophic from the in- 
fectious arthritic, but no uniform variation from normal readings was 
obtained. The onty deduction that could be made was that the phos- 
phorus level is lower in the osteo-arthritic than in the infectious arthritic. 
In fact, it is quite likeh' that phosphorus rather than calcium is the deter- 
mining factor in these studies on calcification, a fact which is confirmed b3' 
subsequent studies. On the other hand, studies on individual specimens 
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of blood are likely to be incomplete because \vc ha\'e reason to believe that 
the blood is merely a vehicle transporting t he calcium and phosphorus ions 
to and from the skeletal system without giving any accurate data as to the 
bone supply in this system. Certainly, from the data that we have on the 
mineral metabolism in arthritis to-day, we have no right to assume that 
arthritis is the result of calcium-phosphorus dyscrasia. 

The action of parathyroid secretion is receiving considerable study, 
but our knowledge of this is still in such an undeveloped state that inter- 
ference with the function of these glands can easily prove to be a double- 
edged sword. Most of the parathyroid therapy for bone conditions is 
based on the assumption that the hormone removes lime salts from the 
osseous tissue, — that is, that osteoporosis results from excessive parathy- 
roid secretion in the bod3L Recent investigations indicate that this action 
is definitel}'’ a matter of dosage. It has been shown that injections of 
parathormone in rats can, in given doses, produce osteoporosis; while in 
others osteosclerosis results. Furthermore, the effect of parathormone in 
animals varies decidedl3'^ with the calcium-phosphorus intake. In other 
words, the diet is linked with the whole problem. If we are to expect some 
given effect on bone deposits from the use of this hormone, we shall first 
have to have a much more accurately correlated fund of information on 
dietary studies and effect of dosage of parathormone. 

One other thought presents itself, and that is the question of what 
becomes of the lime salts that are moved from the skeletal system. Lab- 
oratory experiments have shown that the liberated calcium phosphate 
may be deposited in other areas, — such as the blood vessels and the kid- 
neys, where as vicarious calcification very severe complications are pro- 
duced. The importance of accurate knowledge on the production of such 
calcifications need hardly be stressed, since obviously the cure may prove 
to be much more serious than the disease. Surely it would appear desir- 
able at the present time to entrust the proposed parathyroidectomy for 
arthritis to capable investigators rather than to accept it as a determined 
curative method for arthritis. 



CORRECTION OF COMPRESSED AND IMPACTED 
FRACTURES OF THE VERTEBRAE * 

BY JOHN DUNLOP, M.D., AND 
CARL H. PARKER, M.D., PASADENA, CALIFORNIA 

Compressed impacted fractures of the vertebral bodies are no longer a 
rarity in the practice of the orthopaedic surgeon. This is due to two 
causes, — first, to the fact that with better x-ray equipment and technique the 
diagnosis is made more readily; and, second, to the universal use of the 
automobile, in our community the greatest single factor in the production 
of this injury. The automobile accident usually happens in the following 
manner, — The machine is driven at high speed through a dip or “thank- 
you-ma’am”; the individual on the back seat is thrown up to the top and 
then falls in the flexed position, thus producing the injury. 

The characteristic symptoms of compression fractures which call for a 
thorough roentgenographic examination are : 

1. History of adequate trauma; 

2. Sudden severe localized pain at the time of injury; 

3. Continued discomfort for hours and days folloi\ing the accident; 

4. Girdle pain. 

The frequency of the injury is shown by the fact that since October 
1927, we have treated fifty-eight compressed or impacted fractures, and in 
addition there have been a very considerable number treated by other 
surgeons in this community. It must also be distinctly understood that 
the type of case we are discussing excludes those with any cord injury. 
The future vill decide whether similar treatment can be applied to such a 
group. 

The experience of surgeons in various parts of the United States has 
demonstrated that compressed and impacted fractures can be corrected. 
To Davis of Erie, belongs the credit of being the pioneer in this field, and 
certainly his results have proved the possibility of success. The Boston 
school headed by Rogers has obtained equally striking results in a more 
conservative way. Both of these methods have accomplished excellent 
reductions. 

Our method, though more bold than either of these, has the merit that 
the reduction is accomplished with ease, rapidity, and certainty. The 
result may be immediately checked by examination b 3 ’' a portable x-raj^ 
apparatus. We are of the opinion that the large number of reductions 
that have now been made, and the length of time which has elapsed, 
warrant general adoption of the procedure in most cases, if uncomplicated 
by cord injury. 

* Presented at the Annual Meeting of the .American Orthopaedic .Association, 
Toronto, June IS, 1932. 
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Fig. 3 

Case 1. Mrs. O. Five months after reduction. The normal bone te.xture 
indicates that the strength of the bone has been restored. 


The group which we have treated includes the cases seen within a week 
of the injury, and does not include old unrecognized cases in patients who 
have come in for painful backs. 

JUSTIFICATION 

With the introduction of such a radical change in the treatment, a 
number of questions have arisen as to the adtisabihty of the procedure. 

1. Are the results following such a procedure anj' better than with 
the old method of non-interference? 

2. Does such a fracture heal after reduction b^- building new bone of 
sufficient strength to sustain the superincumbent body weight? 

3. Can reductions be accomphshed with sufficient certainty and 
safety to warrant the adoption of this method as a routine procedure? 
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4. In what way is treatment by reduction superior to an operation 
which results in fusion of the injured segments? 

In answer: 

Question 1. Are the results following such a procedure any better 
than with the old method of non-interference? 

Yes, for these reasons: 

A. Reduction of the fracture restores the normal alignment of 
the vertebral bodies, eliminates kyphosis and lateral deviations, and 
thus improves the general posture. 

B. By restoring the normal relations of the articular facets, 
free movement of the spine is assured, and irritation is eliminated. 

C. The hyperextension diminishes nerve-root pain. 

D. The development of bone spurs and the bridging of the inter- 
vertebral spaces is less likelj'^ to occur, thereby assuring a more flexible 
spine. 

Question 2. Does such a fracture heal after reduction by building 
new bone of sufficient strength to sustain the superincumbent body weight? 

In the roentgenograms you will see that the bone has been rebuilt 
with remarkable solidity, and that in many instances the normal architec- 
ture has been so completely restored that the site of fracture cannot be 
recognized. 

Question 3. Can reductions be accomplished with sufficient certainty 
and safety to warrant the adoption of this method as a routine procedure? 

Yes, The roentgenograms shown here give a true picture of what 
can be accomplished. There has never been a’single instance of injury to 
the spinal cord as a result of the reduction. The disagreeable symptoms 
which have followed the procedure have been limited to localized pain, 
nausea, and vomiting lasting two to three days, which may fairly be 
attributed to the marked hyperextension in the cast and to the anaesthesia. 
Two cases have had temporary ulnar palsies, which I believe to be due to 
the poorly applied traction with the sheet in the axilla. 

In the entire group of patients two have died, one a year afterward 
from a cause not in any way related to the fracture; the other had a severe 
cystitis on admission and died of pneumonia seven weeks after the reduction. 

Question 4. In what way is treatment by reduction superior to an 
operation which results in fusion of the injured segments? 

Reduction results in a flexible spine, in place of a stiff spine with de- 
formed segments. 

Eikenbary’s statistics indicate that fusion operations do not give re- 
sults superior to those obtained by simple fixation. 

PSYCHOLOGICAL EFFECT 

An essential procedure in treating these patients is to procure their 
active cooperation and their confidence by showing them the roentgeno- 
grams made before and after reduction, and those taken after the removal 
of the cast, which show the solid healing of the injured bone. 


'•V. 
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In the Industrial cases the demonsi ration of the serial films before the 
Accident Commission should result in a fair award, instead of the high 
permanent disability ratings which have been the rule during recent years. 
The serial films are of equal importance in the medicolegal cases. 

METHOD OF REDUCTION 

The essential steps in the procedure can be enumerated as follows: 
Anaesthesia sufficient to obtain complete relaxation. 

Breaking up the impaction or overcoming the compression by forcible 
hyperextension during traction. 



Fig. 10 

Case 5. Mr. Co. Before reduction. The body of the second lumbar ver- 
tebra was badly comminuted and compressed. 


'UlO Hr • 
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Note the Btrcngtli of the now bone. Narrowing of tlio intcrvcrtc- 
bral Hjtaeo above waa attributed to injury to the intcrvortcljral 
curtilago. 
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Reduction b3'^ placing (he patient in marked h3q)erextension on a 
Goldthwait frame. 

Application of a plaster jacket for permanent fixation in the corrected 
position. 

Since it is of moment, to follow the procedure with exactness, the 
minute details of (he simplest and surest method will be desci’ibed. 

1. The preparation of the Goldthwait frame is of great importance. 
The bars cho.sen must be of such strength that the3^ will sustain the pa- 
tient’s weight without undue 3delding; on t he other hand, the steel must be 
sufficientl3^ compressible so that it will mold to the curve of the individual 
back. These bars are then bent- to produce the maximum h3'’perextension 
in the individual, taking into con.sideration the location of the injuiy, the 
flexibility of the spine, the age and weight of the patient. The patient is 
then covered with stockinette and hea^y felt is prepared for pi’oper pad- 
ding of the back. 

2. The patient is put to sleep with gas, and is then given ether con- 
tinuously in sufficient amounts to .secure complete relaxation during the 
reduction and until the cast has been applied. 

3 . The patient is placed on the Goldthwait bars. 

4 . Extension and counterextension arc applied by three or four 

assistants. The extension is 
obtained b3^ direct pull on the 
legs and the counterextension 
by pull on sheets folded across 
the chest and under the oppo- 
site arm. 

5 . The operator stands on 
a platform of such height that 
his shoulder may be brought 
directly o^’er the patient. A 
folded sheet is passed beneath 
the injured segments and is tied 
over the operator’s shoulder. 
Then, while the assistants 
are applying the longitudinal 
extension and counter-ex- 
tension, the operator applies 
controlled forcible hyperexten- 
sion 63'" lifting upward with his 
own back and shoulder. This 
movement results in the break- 
ing up of the impaction. Sev- 
eral methods of breaking up 
the impaction have been tried. 
(One was described by the 
authors in the issue of Radiology 



Pig. 13 


The Goldthwait bars are here clearly shown 
with the curve used to maintain strong hyper- 
extension. The heavj" felt is used to pad the 
entire back during the four months in the 
cast. Time is essential for complete bone 
repair. 
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for August 1931, XVII, 228. Another method which has been used with 
success substitutes block and tackle suspended from the ceiling for the 
operator's shoulder.) 

6. The patient is then adjusted on the frame and the result is imme- 
diatel}' checked by a lateral view of the injured vertebra made with a 
portable x-raj'’ machine. 

7. As soon as a satisfactory reduction has been demonstrated, a 
plaster jacket is applied, extending from the clavicle to the pubis. A cir- 
cular window, six inches in diameter, is cut in the cast over the epigastrium. 
A pillow is placed beneath the curve of the back while the cast is drjdng, 
in order to preserve the hj^perextension. 

8. In the after-care we have found it to be a great comfort to 
the patient to elevate the head of the bed about four inches. During 
the last four weeks in bed, massage and exercises for the legs should be 
given. 

9. The patient is kept in the cast a minimum of fifteen weeks. 
Time is essential to the healing of the spongj- and porous bone which 
makes up most of the structure of the vertebral bod}*. Remember that 
this bone must be of sufficient strength to support the weight of that part 
of the patient’s body above the injur}^ 

During the time in the cast the patient is kept in the supine position, 
and is never turned completelj^ on his side, and is never turned prone. 
For purpo.ses of nursing care he may be turned eighty degrees from the 
supine position. 



Fig. 14 


This photograph illustrates the original method of reduction. .A folded sheet 
has been passed beneath the injured segment. The ends are held by the operator 
and his assistant. Other sheets are crossed over the chest to permit strong counter- 
traction upward. The traction on the ankles is not shown. The arms are held 
out of the way by tying the wrists together. 
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Fig. 15 


This less radical method of applying the reducing force has been used where 
the injury has caused comminution of the body without deep impaction. 

10. When the cast is removed, x-ray studies should show complete 
reproduction of the bone. 

11. At sixteen weeks, the patient should be fitted with a Taylor 
back brace which is to be worn up to a year from the time of the injury. 

It has been a surprise to see how perfectlj'' the simple compression 
fractures may be brought into position; even where the bodies of the 
vertebrae are comminuted, the various fragments return to a nearly 
normal relation under this treatment, doubtless as a result of the firm liga- 
ments that surround the bones and the close attachment of the compact 
upper and lower vertebral plates to the intervertebral discs. When the 
structure of the bone is taken into consideration, it is remarkable that the 
repair is so satisfactory. Filling in of fairly large spaces has been obtained 
and when once the new bone has been built, it appears to have ample 
strength to sustain the weight placed upon it. One patient, a stockily 
built motor-cycle officer, was able to return to active duty on his machine 
seven months after his injury. Subsequently he sustained two heavy 
falls from his motor cycle without any sign of injury to the repaired 
vertebra. 
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Fig. 16 


A third method of reduction by the use of a sling and a block and tackle is the 
choice of some operators. Hyperextension is easily maintained while the patient 
is lowered on to the Goldthwait bars. 

The more severe the bone injurj”^, the less perfect is the reduction. 
This has been especially true where there has been much depression of the 
lateral portions of the vertebral bodies and where there have been central 
depressions. The fractures of the dorsal vertebrae above the ninth have 
not yielded as good results as when the injuries have been below this point. 
This we have attributed to the rigidity of the thoracic cage. 

Damage to the interr'ertebral discs has been rather frequent, as evi- 
denced by partial loss of the intervertebral spaces adjacent to the broken 
bones in the final roentgenograms. Several of the films have shown the 
appearance of localized protrusions of the nucleus pulposus. 

At the suggestion of Dr. Kellogg Speed, a statistical stud}' of final 
results in this group of cases is to be deferred until a large number of pa- 
tients have been followed for a period of at least five years. The value of 
treatment by reduction must also be tested by the experience of many 
operators in different parts of the country. 

The number of cases nith cord injuries, winch have been reduced, is 
still too small to warrant a report at the present time. 




AN OPERATION TO MAKE A POSTERIOR BONE BLOCK AT 
THE ANKLE TO LIMIT FOOT-DROP 

BY A. BRUCE GILL, M.D., I’HILADELPHIA, PENNSYLVANIA 

lo Dr. Willis C. Campbell belongs the credit of originating an 
operation to limit plantar flexion of the foot b}^ means of a posterior 
ankle bone block. His operation was the first effective solution of the 
problem in certain groups of cases. 

The author has used the following method of operation for the past 
five years as it has appeared a little more simple in technique than the 
Campbell operation, but not more effective. 

But comparatively few individuals who have deformity of the foot 
from infantile paralysis require a bone-block operation to correct foot- 
drop. Talipes equinus, when present, is usually combined with a lateral 
deformity of the foot and frequently can be corrected when a stabilizing 
operation is performed for the correction of the latter. A lengthening of 
the tendo achillis; the transplantation of a lateral muscle forward to the 
dorsum of the foot; even the comparative lengthening of the tendo 
achillis that occurs when the subastragalar joint is excised in doing a sub- 
astragalar arthrodesis; the moving of a flail foot backward, as in a Davis 
horizontal transverse section, so that the heel tends to balance the ante- 
rior part of the foot, together wiili t he production of scar tissue that re- 
sults from freeing the lateral ligaments of the ankle from their malleolar 
attachments — all of these procedures tend to correct an ankle foot-drop. 

The author has found the bone-block operation useful in two types 
of cases. One type is the flail or dangle foot. There is a complete 
paralysis of all muscles. When the patient lifts his foot from the ground 
the weight of the anterior part of the foot causes it to drop. Unless the 
patient raises his knee higher than normal in walking and gives his foot 
a peculiar fling his toes scrape the ground or catch on some irregularity 
and trip him. If you stand behind him as he walks away from you in his 
bare feet, you see at every step the plantar surface of the foot. A 
stabilizing operation for lateral deformity of the foot may or may not be 
necessary, or one may have already been done. 

If such operation is indicated the author employs the procedure 
published in a former paper. ^ 

“A subastragalar arthrodesis will correct any tendency to a lateral deformity but 
will not correct the dropping of the foot in front. A horizontal transverse section with 
moderate backward displacement of the foot will correct the foot-drop as well as the lat- 
eral deformity. The foot need not be placed backward so far as in cases of decided cal- 
caneus, nor is any anterior bone-block required. Two factors probably are active in 
preventing the dropping of the foot: first, the relative increase in weight of that part of 

* Presented at the Annual Meeting of the American Orthopaedic .Association, 
Toronto, June 17, 1932. 
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the foot which is beliind the ankle joint which tends tiius to balance the weight of the 
anterior part, and, second, the scar tissue which forms about the ankle joint after the 
lateral ligaments have been elevated subpcriosteallj’- from tlie malleoli.” 

If foot-drop has not been corrected in some such manner at the 
time of a fusion operation, a posterior bone block is indicated; or the 
two operations maj^ be combined at the same time, if the surgeon so 
desires. 

The second type of case is that in which a strong tendo achillis is not 
balanced by anterior muscles. In this t3^pc a posterior ankle block is 
the only sure method of correction that the author knows, aside from an 
arthrodesis of the ankle, which, of course, is out of the question. It may 
be noted in passing that if there is a paralysis of the quadriceps femoris 
muscle, a moderate foot-drop with a tight tendo achillis is desirable in 
stabilizing the knee. 


DESCniPTION OF THE OPERATION 


/■ 


A skin incision is made parallel to the tendo achillis. 
exposed and divided Z-fashion. An 
incision is then made longitudinallj’^ 
through the underlying fat which is 
then scraped to both sides to expose 
the posterior aspect of the ankle joint 
and the top of the os calcis. The 
ankle joint is opened. 

The foot is dorsiflexed to the limit 
of motion. This brings the postez'ior 
portion of the articular surface of the 


The latter is 
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Fig. 3 

Showing final result of bone block two years after operation. Note that the 
space in the os calcis from which the bone wedge was removed is now fairly well 
filled in with new bone. 
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Fig. 4 

Showing result one and a half years after posterior bone-block operation. 


astragalus into view into the wound as shown in Figure 1. Sometimes 
the astragalus has a tail which extends beyond the cartilage, sometimes 
it does not. 
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With a broad, thin osteotome the cartilage, witli a thin portion of 
bone of the astragalus, is lifted upward from behind until it comes into 
contact with the posterior lip of the tibia. The angle of the wedge-like 
space thus formed lies well forward beneath the cartilage and in front of 
the posterior lip of the tibia. If the surgeon is careful, this plate of 
cartilage and bone bends upward at its anterior aspect without breaking 
off (See Figure 2). 

A wedge-shaped piece of bone is then removed from the upper aspect 
of the os calcis and is driven firmly into the space beneath the superior 
portion of the astivagalus. It. will then be observed that the foot is main- 
tained firml}'- in a position of dorsifiexion. 

The tendo achillis is sutured with the necessary amount of lengthen- 
ing. The skin wound is closed with No. 0 or No. 1 twenty-da}’- chromic 
gut. The foot is dressed in plaster in slight dorsifiexion for three months. 

The merits of this method of operation are its simplicity, the ease 
and speed with which it is done, the fact that no other incision or opera- 
tion is required to obtain bone for the wedge, and the fact that it has 
withstood the test of time. 

1. Gill, A. Bhuce: Fusion Operation on the Foot. J. .■^m. Med. Assn., LXXXIX, 
1829, 1927. 



C ONGENITAL METATARSUS VARUS * 

BY CHARLES W. PEABODY, M.D., AXD FELIPE ilURO, M.D., DETROIT, MICHIGAN 

This paper represents a studj" of a certain t3’-pical congenital deform- 
itj’ of the foot, which in the English current literature of the last twent3"- 
five 3’ears has received onb* one — and that a coniparativel3’' brief — 
reference, and which the current English orthopaedic texts either fail to 
describe entireh', or give onl3' passing mention. Yet this study is based 
on some fourteen cases near^’’ all encountered in one clinic in the past five 
3’ears. Since 1904 the Continental current literature has provided a re- 
spectable bibliograph3’, although leaving an impression quite inconsistent 
with the frequenc3^ with which this deformit3' has been met in the period 
covered b3’ this stud3’. Because of their relativel3^ close similarit3’^, the 
series includes some cases in which the term congenital metatarsus adduc- 
tus ma3' be more exact, and some in which the available data has not per- 
mitted differentiation. The previous literature also has tended to group 
the two t3'pes without alwa3’s recognizing them as separate entities. 
The general deformit3’ being considered here, when occurring in a major 
grade, has certainl3' such well defined differential characteristics as to 
make it absoluteh" separable from congenital talipes equinovarus as a 
clinical entit3L However, in a minor grade it might easil3' fail to demand 
attention from absence of an3' obvious effect on function, or from being 
mistaken for a mild residual of talipes equinovarus. 

Classification of our deformit3’' with common club-foot seems quite 
improper from a number of striking factors in the patholog3'. In the first 
place, equinus is never present in an3'’ degree. In the second, the sole of 
the foot is alwa3^s flat, or nearl3' so. Thirdl3’’, in spite of a first impression 
of a varus foot, there is seen to be no ankle varus or supination at the 
subastragaloid joint, but, on the contrar3’, valgus or pronation, with 
marked inw'ard rotation and luxation of the head of the astragalus, the 
scaphoid and mesial cuneiform being displaced laterall3'. Although this 
posterior foot deformit3^ might be an inevitable compensation from 
functional adaptation to a preexisting forefoot varus, or to manipulative 
correction thereof, the European literature contains a report (Nove- 
Josserand) of a postmortem dissection in a three months old untreated 
case, in wdiich the tarsal valgus was a notable feature. 

The major element of deformit3', of course, involves the forefoot, 
beginning with the cuneiform bones, which are rotated in a varus direc- 
tion and are abnormall3^ overlapping, so that the upright perpendicular 
might pass through all three of these bones. More striking is the deform- 
it3^ of the metatarsals. To a slight degree the fifth and to a marked degree 
the fourth, third, and second metatarsals are incurved in their diaph3'ses 

‘Presented at the Annual Meetinj; of the .\merican Orthopaedic Association. To- 
ronto, June 17, 1932. 
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and to some degree dorsally convex. The first metatarsal is usually 
straight, but articulates at its base with the mesial aspect of the inner 
cuneiform and makes a marked varus angle with the mesial aspect of the 
foot back of this point, the greatest concavity being between scaphoid and 
metatarsal, and the cuneiform lending toward a lateral position with 
respect to the scaphoid. 

In our series the younger cases, however, have shown frequently no 
incurving of the metatarsals, but a distinct adduction deviation of the 
metatarsus on the tarsus, but with the same abducted or valgus position 
of the calcaneum and inward rotation and depression of the talus. It is 
this group that present the possibility of a separate classification of 
“metatarsus adductus”. Yet the stresses resultant from walking on this 
type of foot would be very likel3'’ to bring about the incurving and luxa- 
tions noted in the older cases. The typical cases of this latter pathology 
described in the literature were not observed in early childhood. On the 
other hand, one case in our series was a six-weeks-old infant with x-rays 
showing most indisputably some incurving of the shafts of the metatarsal 
bones, apparently duplicating on the infantile scale the typical deformity 
of the older cases. This represents the most definite evidence yet offered, 
apparently, in support of the proposition of metatarsus varus and meta- 
tarsus adductus, originating congenitallj’-, as separable clinical entities. 

Metatarsus adductus maj'’ be a proper description of a common 
residual stage in the course of treatment of congenital talipes equinovarus, 
in which the deformities of the posterior foot and ankle have responded to 
corrective treatment more rapidly and completely. In continuing these 
efforts, often some overcorrection of the ankle varus results before the 
adduction of the forefoot has been overcome, and the whole foot will 
thus contain the criteria of the essayist’s lesion of congenital metatarsus 
adductus, — namely, valgus posterior and varus anterior deformities. 
Hence for this series we have excluded any cases which had any history 
of primary equinus deformity. To illustrate this point, x-rays will be shown 
of a nine-year-old child, in which the pathology is quite typical of con- 
genital metatarsus varus or adductus, but in this case there was an 
adequate history of original talipes equinovarus and usual treatment. 

It may be significant in our series, as well as in most of the previously 
reported ones, that deformity was not noted in infancy and usually not 
until walking began, and that the deformity became more apparent as 
time went on. Functionally, the effect in the smaller children was of 
tripping and stumbling. In the older children the outer border of the 
foot became callous and painful, the shoes became out of shape and 
were quickly worn through, with clumsiness persisting in the gait. 

Etiologically, the theories commonly put forward have been those 
in the past frequently ascribed to talipes equinovarus, — namely amniotic 
compression; and no theory involving primary structural defect or altera- 
tion of anatomical arrangement, etiologically suggestive, has been put 
forward, with one exception. This was a short contribution by Bank- 
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hart, about ten years ago, who, after emphasizing both the clinical famU- 
iarit3" of manj' with this entit}^ and its absence of recognition in text and 
literature, reported three cases in children operated upon below the age 
of ossification of the internal cuneiform. He considered, from his operative 
inspection, that the latter bone was absent, and b}' this failure of develop- 
ment was responsible for the deformity. In the light of findings to be 
described in the following pages, it may be interesting to note that he also 
mentioned seeing some variation from normal in the insertion of the an- 
terior tibial tendon. All the cases in our series, observed after the normal 
age of ossification of the internal cuneiform, have shown roentgenologically 
apparentty normal development of this bone, and the same has proved to 
be the case in the reports in the literature illustrated by roentgenograms. 

As will appear in our illustrations, operative findings in one case of 
this series may indicate another etiological theorjL The patient was an 
eight-j^ear- old-boy with bilateral, t^Tiical, congenital metatarsus varus. 
In planning operative correction, it was decided to free the luxated base 
of the first metatarsal. On exposure of this area, there w'as at once noted 
a distinct, anatomical variation in the insertion of the tendon of the 
tibialis anticus, which normalty inserts in the mesial aspect of the cunei- 
form. In our case it was found to have no tarsal attachment, but con- 
tinued distalty in its sheath in a partially dorsal position until opposite 
the shaft of the first metatarsal, meeting this bone at a wide angle, and 
passing beneath it to the plantar surface, when it seemed to fan out in 
multiple fibers finding attachment to the plantar fascia or the mesial por- 
tion of the transverse metacarpal ligament. The mechanical effect of 
this arrangement in functional activity would seem adapted to bring 
about the exact deformity of the forefoot that prevails in metatarsus 
varus. Identical findings prevailed in both feet of this patient. 

Interest in the subject which this operative case aroused led to a 
review of the other cases available in the files, but opportunity has not 
3^et presented to check the observation as a constant clinical finding bj’- 
exploration in additional cases; so it is hoped that others maj' be stimu- 
lated to make such investigation. * 

From the angle of methods and results of treatment, it maj^ appear 
that the cases of typical metatarsus varus fall into a different group than 
those classified as metatarsus adductus. In the latter, manipulative 
treatment has seemed quite successful and reliable in obtaining correction 
of deformity, both by functional and cosmetic standards, as well as by 
those of anatomical skeletal restoration. But in the former the majorit3’' 
of the reports from the literature emphasize the difiicult3^ in obtaining 
anatomical restoration b3^ any method, and the two cases of major deform- 
ity reported here have likewise failed to show, in final x-ra3's, an3' very 
successful result from operative attack, although functional^ and cos- 
metically the feet were greatty improved. ^Manipulative treatment 

*Dr. R. V. Funsten, in a late communication, reports similar findings at operation 
on a case of this deformity. 
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carries the drawback that corrective force is required in opposite directions 
on tarsus and metatarsus, with obvious obstacles to its practical appli- 
cation, so that correction of the forefoot deformit}^ would tend to be at the 
expense of increasing the tarsal valgus of the posterior foot.^ 

Individual metatarsal osteotomies have been commonly practised, and 
theoretically seem promising in results, but practically, in accomplishing 
realignment of the forefoot deformity, such tension and strain on the soft 
tissue attachments between the several metatarsal bones are involved, 
that, after simple osteotomies of the latter, there still remains great 
resistance to correction. Two cases in this series seemed to forcibly 
demonstrate this point. 

Recommendations for operative treatment by various writers have 
included also: excision of cuboid, resection of the bases of all the meta- 
tarsals, osteotomies of shaft, transverse wedge-shaped osteotomy, and 
incision through Chopart’s joint. The writers’ observations and experi- 
ence seem to suggest, in cases of major deformity, indication for attack 
by the following steps: (1) excision, probablj’’ en bloc and through a cen- 
tral incision of the bases of the three middle metatarsals; (2) subcutaneous 
osteotomy of the fifth; (3) mobilization and reduction of luxation of the 
first metatarsocuneiform joint with appropriate attention to insertion of 
the tibialis anticus; (4) consequent manipulation to produce a completely 
abducted and pronated foot. At a later sitting the reconstruction pro- 
cedure of Hoke should be done in the joint of Chopart, and the posterior 
foot deformities thus corrected. It seems very doubtful if an}'' program 
short of this will give an ideal result in a high-grade metatarsus varus, 
and this procedure probably must be postponed till later childhood. The 
value of manipulative treatment at an earlier age should be carefully 
weighed against the possibility of decreasing one deformity at the expense 
of the other. 

Certainly, from this study, it would seem indicated, on encounter- 
ing forefoot varus in children without history of typical congenital 
talipes equinovarus, to analyze the set-up of the rest of the foot as well, 
and to study it roentgenologically before classifying the case or proceeding 
to corrective measures. 


REVIEW OF LITERATURE 

In the orthopaedic text-books of Bradford and Lovett, Sever, Albee, 
Taylor, and Tubby, no mention of metatarsus varus occurs. Whitman, 
in his text, devotes a few lines, describing the condition only as an adduc- 
tion of the metatarsals on the tarsus, not mentioning curving of the 
individual metatarsal bones, and states that it “may be congenital, a 
variety of talipes varus, but more typically is combined with a posterior 
valgus as an acquired condition”. Jones and Lovett devote about foui 
lines to the condition, in which the lesion is considered rare and described 
as “an adduction of the phalanges on the metatarsal heads”, usually 
congenital, sometimes acquired. 
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In the current medical literature in English, the onl}’- reference dis- 
covered is that of Bankhart in 1921, previously mentioned. 

The Continental current literature of the last twenty-five 3 '’ears 
includes a verj’- considerable bibhographj’-, with a few scattered previous 
references. The first detailed description and anatysis apparentl}'- is 
that of Cramer in 1904, who closelj’- studies and analyzes an adult case, 
and for the first time considers the possibility of a congenital etiology, 
pre%ious conceptions having been of an acquired defect. 

Helbing, in 1905, reported four cases out of 5000 children admitted 
to Hoffa’s clinic and, in 1909, Froefich brought the hterature up to date 
in report of a single case, in which, however, no mention was made of 
deformity save in metatarsus; but in 1910 Nove-Josserand pubhshed an 
interesting study of a necropsy dissection in a three-months-old child in 
which all the deformities were revealed. In 1914 Van Neck reported a good 
operative result under the title of metatarsus varus, but his x-raj’-s showed 
only metatarsus adductus. 

An excellent review of literature and detailed study of this deformity 
was contributed by Ettore, in 1921, twenty-nine cases in pre^dous reports 
being cited, vdth addition of seven more out of 480 congenital foot de- 
formities at the Clinica Ortopedica of Milan. His own series was the 
first limited to roentgenologically-shown cur\dng of metatarsal bones, 
with simple adductus considered less common, and e\ddent in only one 
case of his series. He was not satisfied with pre\dous etiological theories, 
and felt that some muscle imbalance must be responsible. 

Although since 1921 more than twenty articles have appeared in the 
European Continental hterature, one very outstanding and detailed 
contribution, that of Madier and Massart in 1923, deserves special em- 
phasis and should be referred to by anyone interested in the subject. 
These observers report six cases, seen in one year in one chnic, emphasize 
the double character of the deformity, prefer to subdhdde the cases into 
adductus and varus groups, and stress the posterior variation as the pri- 
marj"^ difficulty, with the comdction that attack thereon rather than on 
the metatarsus is the key to correction. The technique used for varus 
type is deep mesial incision of the Phelps-Kirmisson type, going completely 
through all soft parts into the joint of Chopart and, in particular, dividing 
the calcaneoscaphoid hgament. In the adductus type, thej'’ recommend 
intervention on the metatarsals. 

In summary, therefore, the literature as abstracted and in manj’’ 
additional single case reports seems to emphasize the not particularlj’- in- 
frequent occurrence of a congenital foot deformitj'- of apparentlj’- varus 
character, j^et separable from the common talipes equinovarus, most 
uniforml 3 '^ combining opposite distortions of hind foot and forefoot, the 
latter most commonly involving a varus curving of the individual meta- 
tarsal bones as well as a mesial distortion of the metatarsus as a whole, 
but occasionall 3 ’’ presenting onl 3 ’- an adduction of the metatarsus on the 
tarsus. Etiological explanations have been theoretical and generall 3 ' 
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admitted as unsatisfactory, and have not included any specific develop- 
mental defect or variation as causative. With the exception of the 
adductus group, treatment by a variety of closed and open methods has 
given only fairly satisfactory results and without complete anatomical 
restoration. A possible exception appears in the report of Madier and 
Massart although not adequately supported by postoperative roent- 
genograms. 

CASE STUDIES 

The cases studied by the writers number fifteen, six single, the re- 
mainder bilateral. Fourteen have been classified as either primary con- 
genital metatarsus varus or as metatarsus adductus. Of these, seven 
were male and seven female. The additional case is presented as illus- 
trating, at the age of nine, a deformity of mild grade, but combining the 
fundamental characteristics of the primary deformity, including some 
curving of the individual metatarsals, with evidence indicating a typical 
talipes equinovarus at birth with the usual treatment thereof. Of the 
series typical x-ray evidence is available in ten, with the remainder re- 
ceiving clinical observation only, and so not permitting positive subdi- 
vision into varus and adductus types. However, in this smaller observed 
group, the history was specific, the clinical description exact, complete, 
and supplied by an experienced observer, some possible cases not meeting 
these qualifications being thrown out. The whole group represents cases 
observed during a period of five years, and, with exception of one case, 
in a single, though rather large, orthopaedic clinic. 


Ir 



Fig. 1 

Case 1. Wm. Y. Preoperative roentgenogram. 
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Fig. 2 


Case 1. Wm. Y. Operative findings. Tendon of tibialis anticus exposed and 
retracted as it lies free in its sheath beside the shaft of the first metatarsal bone. 
Knife blade lies in intervening space. Tendon continues under ball of foot toward 
other metatarsal heads. 


Of the group in which roentgenograms are available, eight are clas- 
sified as varus cases, two as adductus; three of the former were treated b3’- 
bone operations, the deformitj^ being extremeh- high-grade in two; the 
case reports of these are included in detail. The remainder were treated 
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Fig. 3 

Case 1. Wm. Y, Postoperative roentgenogram. Compare with Fig. 1. Some 
success in restoring relationsliips at base of first metatarsal. Forefoot is sti'aighter, 
but posterior valgus and anterior varus still make long axis of foot sinuous in spite of 
e.\tensive surgery. 


by manipulation, but few of this group are found to have final x-rays. 
The ages of the cases treated ranged from two to eight years. Clinicall}'’ 
the results of treatment of all were judged satisfactory, except in one 



child of eight in which case 
there was a relapse. The 
high-grade cases were greatly 
improved functionally and 
cosmetically, but by x-ray 
standards left much to be de- 
sired. Case 1, referred to in 
the introduction, may throw 
some light on the question of 
etiological factors. 

Case 1. Wm. Y., aged eight, 
(Case No. 3498, Sigma Gamma 
Clinic) had history of bilateral de- 
formities, first noticed at six months 
of age (Figs. 1, 2, 3, 4, and 5). With 
walking, deformity seemed to grad- 



Pjq ^ ualty increase, until the outer border PiQ 5 

Casel. Wm.Y. Be- of the forefoot only was used, and the Casel. Wm.Y. After 

fore operation. shoes would not retain their shape. operation. 
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Interfering and 
stumbling was a 
marked factor in 
earlier years. Ex- 
amination showed 
pronation of os 
calcis, mesial luxa- 
tion of head of 
the talus, with 
convexity of the 
inner border of 
the foot in its hind 
portion, but with a 
sharp concavity in 
the mesial border 
at the joint of Lis 
Franc, the forefoot 
of the mesial border 

being in sharp varus p ^ _ 

Case 2. Ahce D. Before Case 2. Alice D. After 
toe. Ine outer bor- operation. operation. Note contrast ndth 

der of the foot was postoperative x-ray findings, 

markedly convex in its anterior two-thirds. (The angle 

of photography tended to underemphasize these findings.) In walking, the varus ele- 
ment seemed more marked; progression seemed to beoff theouter border of the metatarsus, 



y 



Fig. S 


Case 2. Alice D. Postoperative roentgenogram. Original films lost, but a 
great deal of correction has been obtained. Note, however, residual disturbed 
relations at base of first metatarsal. 
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Fig. 10 

Case 3. Robert R. Postoperative roentgenograms. Some correction ob- 
tained b 3 ^ e.venferation of cuboid (Ogsten operation) and manipulation. 
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withtlieinner border raised from the fioorsave for the end of the big toe. A wide base was 
necessary to prevent interfering. WTiile no knee valgus was present, gait seemed favor- 
able for development of same. (Question of knee valgus of adult cases in early literature 
being secondary?) Roentgenograms obtained showed tjijical deformities as illustrated. 

Open operation was performed by one of us (C. W. P.) on November IS, 1929, and 
the striking and suggestive tendon variation described in the preceding pages found in 
both feet. After transfer of tendon to cuneiform and capsulotomy of joint at base of 
first metatarsal, an oblique wedge-shaped resection was made through a separate incision 
of the bases of the other metatarsals, and the forefoot then manipulated, but mth less 
overcorrection obtained than was hoped for. Complete reversal of deformity apparent!}' 
necessitated reversal of the echelon-formation relations of the individual metatarsals and 
toes, which obviously would be resisted by the interosseus structures. After several 
casts a very symmetrical foot resulted on one side, but was not obtained on the other until 
a further wedge resection was done. The feet have been obseiwed at inten'als to date; 
they show normal function, normal shoe wear, and externally a nearly normal appear- 
ance; but late roentgenograms indicate imperfect skeletal relations, especially of the 
astragalus or posterior tarsus. 



Fig. 11 

Case 4. Betty G. Note relations of astragalus to calcaneous and mild grade of 
true metatarsus varus as indicated by slight curving of middle metatarsals. 


Case 2. Alice D., aged three and a half, (Children’s Hospital of Michigan, No. 
GG606) registered August 29, 1929, with liistor}’ of deformity noticed before walking 
began, but increasing with use. It was described as a turning in of the forefoot only, 
from the beginning (Fig. G). No treatment had been given. On examination the feet 
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Fig. 12 

Case 5. Bernice A. True metatarsus varus, moderate grade. 


could be placed in contact with the floor throughout, but tlie rear part was in a position 
of marked pronation while the forefoot was both adducted and incurved to an extreme 
degree. X-ray showed typical high-grade distortions. On September 13, 1929, a 
capsulotomy (subcutaneous) was done at the base of the first metatarsal and the others 
were osteotomized subcutaneously. The ensuing manipulation did not accomplish the 



Fig. 13 

Case 6. Mai-garet J. Very mild but true metatarsus varus. 
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desired degree of correction nnd on September 
24 a subcutaneous osteotomy was done on the 
first metatarsal and on October 4 an open 
resection of the others. The result was a 
great improvement functionally and cos- 
metically, with normal use of shoes, and no 
complaint on last observation. May 3, 1931. 
X-raj’s continued to show characteristic 
skeletal deformity. Original roentgenograms 
have been lost and that of Figure S is the 
final one. 

Case 3. Robt. R. (Cliildren’s Hospital 
of Michigan, No. 649.56) had historj’ of de- 
formity noticed in early months; no difficulty 
in walking on heels but apparently an increas- 
ing toeing-in. He was first observed June 
25, 1929, with clinical findings similar to those 
in Case 1 and Case 2, but somewhat less in 
degree. X-raj’s showed tj'pical distortion of 
moderately high grade. Molding plasters 
applied -without much improvement. On 
Maj- 16, 1930, a subperiosteal enucleation of 
the cuboid was done on each foot bj’ one of us 
(C. W. P.) and the foot wrenched into appar- 
ently complete correction. Plasters were con- 
tinued until July 14, 1930, when x-rays showed 



Fig. 14 


considerable diminution of deformity. On Case 7. Francis V. Moderate true 
last observation feet were quite satisfactory varus ndth ununited fracture of fifth 
(Figs. 9 and 10). metatarsal. 

Case 4. Betty G., aged four and a half, 

(Children’s Hospital of Michigan, Xo. 49983) was first observ'ed .August 27, 1927, wth 
historj' of deformity first apparent on walking (Fig. 11). Examination showed no equinus, 
but posterior tarsal valgus and metatarsus varus. Roentgenograms emphasized clinical 
findings with astragalus shoiN-n markedly displaced and rotated inward, and outer four 
metatarsals curved in their proximal thirds. , On August 30, a subcutaneous fasciotomy 
and wenching was done. Xo subsequent x-rays were obtained, but at the last obseiwa- 
tion, July 12, 1928, there was noted complete correction of metatarsal varus and consid- 


erable residual pronation. 

Case 5. Bernice A., aged two, (Children’s Hospital of Michigan, Xo. 59545) was 
first observed on Februarj" 14, 1929, with history of bilateral foot deformity, first noted 
on walking. Examination showed no equinus or ankle varus, but marked metatarsus 
varus. X-rays demonstrated posterior valgus deformity and moderate curx’ing of 
proximal portions of metatarsal bones and adduction of first (Fig. 12). Corrective plas- 
ters were applied but no subsequent observation obtained. 

Case 6. Margaret J., aged one and a half, (Children’s Hospital of IMichigan, Xo. 
50957) was first observed October 8, 1927, with historj' of deformit j' only recently noticed 
infeet. Examination showed moderate metatarsus varus on left, more marked on right, no 
equinus. X-raj-s showed nearlj’ normal posterior tarsal relations on left, and slight supi- 
nation with outward rotation of astragalus on right, but wth definite incun-ing of metatarsal 
bones on both sides (Fig. 13). Several manipulations and plasters were carried out nith 
last observation on October 28 recording elimination of metatarsal varus but residual 


pronation. Xo additional x-raj" e.xamination was obtained. 

Case 7. Frances V., aged eight, (Children’s Hospital of Michigan, Xo. 27056) was 
first observed on Januarj' 12, 1928, with history of intoeing deformit j' of left foot ever since 
beginning to walk. .\t that time was treated bj' local physician bj- application of cast; 
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Fig. 15- a 

Case S. Roentgenogram. Infant with true metatarsus varus, probabl}' 
high-grade; 


had worn outer sole wedge ever since. Six montlis previous had sustained injury to 
outer side of foot, with swelling and soreness ever since. E.vamination indicated marked 
metatarsus varus and some cavus. X-ray showed curved metatarsal bones and neutral 
relations in posterior foot (Fig. 14). In .addition there seemed to be an ununited fracture 
in the fifth metatarsal with thickening and sclerosis of this bone. Wassermann test 
was negative. On January 27, 1928, a fasciotomy and wrenching was done, with last 
observation on February 2, 1929, recording a good result, but no x-ray check was made. 

Case 8. Baby F., aged six weeks, (Children’s Hospital of Michigan, No. 82666) 
was first observed May 6, 1931, with story of inturning forefoot, bilateral, noticed 
since birth. On examination feet at first suggested congenital talipes equinovarus; but 
closer observation determined absence of equinus or ankle varus, but sharp metatarsal 



Pig. 15-B 


Case 8. Roentgenogram six months later. No treatment in the meantime. 
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Fig. 16 

Case 9. Foster C. Tj-pical adductus. 


varus. X-rays emphasized this mth the findings of markedly incurved metatarsals 
(Figs. 15-A and 15-B). In the original films the posterior tarsal relationship could be 
made out to be that of valgus or pronation. No further obsen’ation ivas obtained in 
this case. 

Case 9. Foster C., aged two, (Children’s Hospital of Michigan, No. 534S1) was 



Fig. 17 

Case 10. Tj-pical adductus. 
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Fig, is 

Case 15, Wm. E, Primaiy right congenital talipes equinovarus with usual 
treatment, but residual findings resembling true metatarsus varus. 


first observed February 9, 192S, with history of intoeing deformit}”, right, noted since 
birth. No previous treatment; never walked on ball of foot onI 3 ^ Examination showed 
no apparent deformity save metatarsal varus. X-raj'^ showed marked pronation and 
inward rotation of astragalus on both sides, with considerable adduction deformit}'' of 
metatarsus on right, but no incurving of individual bones (Fig, 16), No treatment was 
permitted. This case was classified as metatarsus adductus. 

Case 10. Junior R., aged two, (Children’s Hospital of Michigan, No. 67355) was 
first observed on October 8, 1927, with story of deformity of right foot, first noticed on 
walking. Examination noted finding of pure metatarsal varus. X-ray indicated pos- 
terior tarsal valgus on both sides with sharp adduction of metatarsus on right, no curv- 
ing of metatar^ls (Fig. 17). A w 2 -enching was done and pJastej- applied, Avith apparent 
improvement but no subsequent observation. Case classified as metatarsus adductus. ■ 

Case 11. Mary L., aged two, (Children’s Hospital of Michigan, No. 39469) was first 
observed on June 19, 1926, with story of deformity of right foot noticed on walking; no 
treatment. Examination notes described moderate varus deformity at metatarsus, no 
other variation. Treated by molding plaster with good result recorded on last observa- 
tion, December 27, 1926. No x-rays obtained. 

Case 12. Billy E., aged six, (Children’s Hospital of Michigan, No. 56071) was 
fii-st observed on May 17, 1928, for intoeing deformity of right foot not previously 
treated. Examination findings note '‘t 5 q}ical metatarsus varus”. No subsequent ob- 
servation was made. 
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Case 13. ^Tvi. 1 n A., aged two, (Children's Hospital of Michigan, No. 6152S) was 
observed on January 22, 1929, on aceonnt of intoeing of both feet, first noted on walking; 
no treatment. Examination notes indicated bilateral pronation and bilateral sharp 
metatarsus varus. No subsequent obser\’ation and no .x-rays were obtained. 

C.vsE 14. James S., aged seven, (Children’s Hospital of ^Michigan, No. 63490) was 
observed on April 2S, 1929, on account of intoeing deformity of right foot noted since 
birth. There had been no treatment. Boy had always been able to get heel donm. 
Examination findings include tarsal valgus and metatarsal varus. No subsequent 
observation. 

Case 1.5. Wm. E., aged eight, private case, came for observation on account of 
persisting intoeing of right foot. Examination showed moderate metatarsal varus and 
tarsal valgus, x-rays showing considerable inciu-a-ing of metatarsal bones, and the gen- 
eral picture of the primarj' congenital deformitx" being discussed. However, the historj* 
was verj- definite for a primarj’ tj'pical congenital talipes equinovarus for which treat- 
ment was initiated at three months and included successive molding plasters and final 
manipulation under anaesthesia. The case is reported to indicate that moderate tj’pical 
metatarsus varus maj- be associated with, and residual from, ordinarj' congenital club- 
foot, and, in classihing mild cases, the historj’ of original deformitj' and treatment must, 
be utilized to establish the proprietj" of diagnosis of primarj' congenital metatarsus varus. 

SUMMARY AND CONCLUSIONS 

A study has been made of the pathological character and, in most 
instances, of the response to treatment of fourteen cases of a congenital 
foot deformitj’-, apparentlj^ to be recognized as a definite clinical entity, 
distinct from talipes equinovarus. yet one which is almost devoid of 
consideration in text and literature in the English language. The Euro- 
pean Continental literature of the last twenty-five j-ears was found to 
contain quite numerous references and case reports of this condition, 
including some of distinct value in the study and treatment thereof. 
Our analyses emphasize a dual nature of the skeletal deformity, and its 
marked resistance to complete correction. The general tj'pe of deformity 
may be properly subdivided into metatarsus adductus and metatarsus 
varus. In the former, satisfactory results can be expected from molding 
in plaster only. In the latter only milder grades are likely to respond to 
this technique, -nith the necessity of open intervention quite necessary 
for the more severe grades. In the latter, a muscle imbalance on a con- 
genital basis may well be looked for, as illustrated by operative findings 
reported herein. The deformity is not well evaluated in most cases till 
after the first j'ear and is more satisfactorily treated in ensuing j-ears. 
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PAGET’S OSTEITIS DEFORMANS IN RELATION TO 
CARDIOVASCULAR DISEASE =>= 

BY SYDNEY M. CONE, A.B., M.D., E.A.C.S., PIKESVILLE, MARYLAND 

Clinical observations, coupled with the pathological findings in more 
than 900 autopsies convince me that Paget’s osteitis deformans is the 
result of chronic cardiovascular disease. It is the outcome of long con- 
tinued, intermittent high and low pressure, coupled with changes in organs 
of internal secretion so commonly accompanying cardiovascular disease. 
It is the result of the pathological, mechanical action of cardiovascular 
force long continued on tissues imprisoned by a dense encapsulated corti- 
cal bone and periosteum. This is encouraged by the internal secretions 
called on by bone changes already started by the trauma, minute but 
constant. The bone changes are more severe where the pituitary, 
thyroid, or parathyroid glands are independently diseased. It is only 
after years of bone changes that static conditions produce the more char- 
acteristic curves and deformities by which we clinically diagnose the 
disease. 

Of 112 cardiovascular cases seen at autopsy, all show severe bone 
pathology. The changes in all are varying degrees of those seen in the 
three most affected, osteitis deformans. 

The most marked cases are in three old men, two of whom had, 
during life, evidenced the alteration of bone structure by the typical bend- 
ing and distortion of Paget’s osteitis deformans, as the cases had been 
diagnosed. The bones evidence osteoporosis, widened coalescent haver- 
sian canals, osteogenesis, erratic architecture, passive congestion, oedema, 
hemorrhage, pigmentation, fibrosis, cellular hyperplasia, giant cells, clefts 
containing fluid and cells between lamellae, enlarged coalescent bone 
lacunae, and enlarged dividing bone cells, myxomatous, fatty, or very 
cellular marrow and cysts. These three cases of Paget’s disease differ 
much in the amount and location of their alterations. In the same case 
the bones are variously changed and in different parts of the same bone 
the pathology varies. The amount of vascular change in the bones also 
varies greatly. One of the cases was not diagnosed Paget’s osteitis de- 
formans during life, but this man also had the bowing of bones and gave 
the microscopic picture of osteitis deformans. He came in with cardio- 
vascular lesions and apoplexy. 

The other 109 cases are in individuals varying in age from seventeen 
years to eighty years. Each had been the subject of cardiovascular dis- 
ease for a long time. Disease of heart musculature is quite common, 
valvular disease most usual, and arteriosclerosis invariable. 

The most striking change in the bones of these 109 cases is the passive 
congestion, oedema, widened coalescent haversian canals, and irregular, 
“erratic” architecture. This irregularity consists of increase in the num- 
ber of haversian lamellar systems, unsystematically bounded, and with 
tortuous individual lamellae. The cortex is commonly narrowed. The 
* From the Pathological Laboratoiy of the University of Maryland. 

190 



PAGET S OSTEITIS DEFORMANS 


191 


trabeculae show absorption bj' cells or fluid (vital). Their lamellae are 
Mudened and separated by fluid which often contains marrow cells. The 
marrow is cellular, with mostly large cells. These are often massed in 
areas. Not infrequently fibrosis of the marrow is seen. Osteofibrosis is 
not infrequent. Osteoblasts not uncommonly border trabeculae of the 
marrow and line the haversian canals. In the cases where there is a his- 
torj' of old syphilis or thjwoid actimty, there is invariablj’’ emdence of 
greater activitj’- in bone production. 

Some of the older cases are not to be distinguished from Paget’s 
disease e.vcept by the lack of e.vcessive architectural changes and greater 
amount of cell changes. 

In examining the bone sections, the alterations are so striking that I 
label them “Like Paget’s” and on looking up the clinical historj’- find in- 
variablj” that the history is of long-standing cardiovascular disease. 

Looking through the description of Sir James Paget’s cases, I find 
evidence of cardiovascular disease in most of them. His first case had 
severe arteriosclerosis, diseased mitral valves, and “the heart was thin- 
walled”. One case was described as ha\ing vertigo and shortness of 
breath, and one died of vahmlar heart disease and Bright’s disease. In 
one, the valves of the heart were found diseased. One had congestion of 
the brain for four years, one had “old syphilis”, and another had old 
rheumatoid disease. Although Sir James in his Surgical Pathology refers 
to the specific action of the circulation in the disease of bone, and although 
his and Butlin’s descriptions e'sddence severe vascular changes in the 
bones, he did not mention it as an etiological factor in osteitis deformans, 
but put it down as “a chronic inflammation of bone”. 

iMany of the cases described in the literature were in persons with 
cardiovascular disease. Two of Hurwitz’s cases were found in the “heart- 
case” wards. Syphihs and arteriosclerosis, often given as the cause of 
osteitis deformans, may be responsible through the attendant circulatory 
disturbances. 

The pathology as seen in this generalized process has also been 
described by me and others as a localized lesion due to trauma. 

It appears to me that leontiasis ossea, described in the hterature as 
an independent entity or as an early manifestation of Paget’s osteitis 
deformans, points to circulatory disturbance as the cause of the bone 
pathology. 

We have the same bone changes localized or as a part of a generalized 
disease In three cases of brain tumor and in one case of chronic tuber- 
culosis in my collection, I found leontiasis ossea. In these cases there was 
unusual passive congestion and oedema. That an infection could act as 
the initial trauma modifjdng the vascular pathologj’’ is not to be denied. 

I described a case due to a gunshot wound at the upper extremity of 
the femur®. Sir James Paget referred to Czerny’s case of localized 
osteitis deformans. 

Many of the changes seen in these bones have been described bj' me 
in localized vascular pathologA^ *■*. In “Acti\ities of Bone Cells”-® is 
given the circulatory pathologj^ (chronic passive congestion, oedema, and 
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hemorrhage) a prominent part in the causation of their changes. I have 
referred to the part the circulatory system plays — both physical and 
cellular — in most of my writings on bone pathology. More recent ob- 
servations have been repori.ed by Horton Ollonquisti", J. J. Pember- 
ton and R. Pemberton 

The constant physical altered pressure, even though small, must act 
as a trauma to bone even more than to soft parts. Here, the mechanical 
effects of congestion are produced oii inelastic tissue encased by a dense 
cortex and a periosteal sheath. One must not refer all the changes to 
physics. When once a tissue is altered there is a call on its attending 
internal secretion for its wants '. Not only this but, at autopsy on these 
cases, we commonly find alterations in glands (pituitary, thyroid, para- 
thyroid, and ovaries) which influence bone phj'^siology and pathology. 

In my cardiovascular cases with old th3’-roid disease, there is noted a 
greater tendency to osteogenesis. It is noteworthy that where there is a 
syphilitic history, the tendency to osteogenesis is greater. 

In 1908, writing of Bone Pathology in Its Relation to General Pathol- 
ogy I described the changes in bone in a case not suspected of having 
heart disease. The diagnosis of a severe heart lesion was made after the 
microscopic changes in a metatarsal bone, removed for cosmetic reasons, 
led me to suspect cardiovascular disease, of which he died shortly there- 
after. The passive congestion about tumors was considered as instru- 
mental in the hyperplasia of bone in the neighborhood. 

References to how local and general circulation change modifies bone 
are fully made in my various writings on bone. The most complete bibli- 
ography is to be found in “Ossifying Hematoma”.'^ 
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OSTEITIS TUBERCULOSA MULTIPLEX CYSTICA (JUNGLING) 

Report of a Case Ixvolvixg the Larger Long Boxes With Complete 
Proof of Its Tuberculous Etiology. A Review of the Literature * f 

BY GUY S. VAX ALSTYXE, M.D., AXD G. HOWARD GOWEX, M.D., 
CHICAGO, ILLIXOIS 

In 1920 Jiingling reported his observations, begun in 1911, on a cj'^stic 
condition of bone for which he claimed a tuberculous etiolog}^ and which 
he named at that time “Ostitis Tuberculosa Multiplex Cj^stica”. In 
1911 he first noted this affection, involving the phalanges and metacarpals 
of the hands, as well as the phalanges and metatarsals of the feet. From 
1911 to 1919 four cases were observed b 3 ’’ him and the following facts 
noted : the onset is gradual ; pain maj’- be present earlj^ but is not severe ; 
there is marked cj’^stic degeneration of the bone which is readilj’’ demonstra- 
ble bj' roentgenographic examination; there is a tendencj' for the small 
cj'sts to fuse, forming larger cj'sts; there is a lack of involvement of the 
periosteum and joints; there maj"- be a lupoid involvement of the skin in 
the affected area; the histological picture shows epithelioid and Ij-mpho- 
cjdic cells, rarely giant ceUs, no caseation, and no tubercle bacilli; guinea- 
pig, inoculation is frequentlj' negative for tuberculosis and, when positive, 
is slow, requiring several months; the von Pirquet test is usuaUj'- negative; 
the course of the disease is slow with a definite tendencj’’ toward spon- 
taneous improvement and even recoverjc 

Until Jiingling’s second article in 1928, the most important contribu- 
tion on this subject had been that of Fleischner, who called attention to 
the frequent association of lupus pernio and Boeck’s sarcoid with cj'stic 
changes in the bones analogous to the osteitis tuberculosa multiplex 
cj’stica of Jiingling, and attributed to both skin and bone lesions a common 
tuberculous origin. 

Goeckerman assumes a common tuberculous etiologj* for lupus pernio 
and Boeck’s sarcoid. 

Valenti saj'^s; “This disease (lupus pernio and Boeck’s sarcoid) be- 
comes manifest with the presence on the skin of hemispheric elements 
varjing in size from a small lentil to a small nut ; their color is at first rosj", 
then pale, and in the end brownish; the consistencj’ is soft and the surface 
is smooth and slightlj’ squamous. Histologicallj’ the cutaneous nodules 
present the aspect of a chronic inflammatorj’ process and consist of follicles 
with epithelioid cells, of Ij’mphocj'tes and some giant cells.’’ KjtIc has 
demonstrated the tubercle bacillus in microscopic sections of sarcoid 
lesions. 

In 1927 Schiirer- Waldheim reported one case of osteitis tuberculosa 
multiplex cj'stica, involving the fifth metacarpus and extending into the 
wrist joint. 

* Received for publication May 2.3, 1932. 

tRead before the Chicago Roentgen Society and the Chicaso Orliiojjacdic Club 
October 12, 1932. 
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In 1928 Jungling- published his second monograph. He reported 
nine cases which had been observed by him OA^cr a period of years. He 
again emphasizes ilie chronicily of llic affection and the tendency toward 
spontaneous healing. He notes the frequent as.sociation of lupus pernio 
and Boeck’s sarcoid. He emplnnsizcs the frequent inability to deinon- 
strate the tubercle bacillus in the ti.ssue.s, and the difficulty of producing 
the tuberculous lesions in the guinea pig, and suggests that the tubercle 
bacillus causing this disease is one of cxtremelj’’ low ^drulence. He states 
that the same cystic condition ma 3 '' occur in the internal organs as in the 
bones, or that the cj'^slic condition in the bones maj'’ be associated with 
t3q3ical tuberculous lesions of the internal organs. 

In 1928 Ma 3 a' reported a case of lupus pernio with cystic changes in 
the jFhalanges. Of the fift 3 '’-two similar cases collected by him from the 
literature, fort}'^ were in men. He emphasizes, as does Jiingling, the ab- 
sence of necro.sis and sequestration (See Figure 1). 

Also in 1928 Hecht. reported t\vo cases of osteitis tuberculosa multi- 
plex C 3 ’’stica in the fingers. In one case lupus pernio de^^eloped several 
3 '’ears after the bone changes were discovered. 

In 1929 Casati reported three cases involving the phalanges. 

In 1930 Schiirer- Waldheim reported a case of osteitis tuberculosa 
multiplex cystica of the small bones of the hands and feet, associated 
with lupus pernio of the nose, in a man fift 3 ’’ 3 ^ears of age. The histologi- 
cal pictures of the nasal lesion and of an amputated finger were (with the 
exception of the bon 3 '- structures) identical. Both showed many epithe- 
lioid cells; there were many giant cells, though fewer in the finger, resem- 
bling typical Langhan’s giant cells. There was no caseation and no tu- 
bercle bacilli were found. 

In our examination of the literature, dating from Jungling’s first 
article in 1920, we have found no instance of osteitis tuberculosa multiplex 
cystica (or "Cystoides” as Jungling later called it) reported as occurring 
in the larger long bones, with the possible exception of Kienbock’s work in 
which he describes similar cystic lesions in the tibiae and femora of chil- 
dren. He classifies these as “multiple cystic periostitis” and “epiphyseal- 
zone cystic osteomyelitis ”. His description of these conditions does not 
closely correspond to Jungling’s picture of osteitis tuberculosa multiplex 
cystica, nor does he claim that classification for either of them. He states 
that these lesions are benign, with a tendency toward spontaneous healing, 
and that they are probably tuberculous in nature, though he offers no 
proof of this contention. 

Such a case, however, has come under our observation which we feel, 
because of its rarity and because of our definite etiological findings, should 
be added to the literature. 

Mr. H. L. G., aged thirtJ'-t^vo, married, white, native American, a carpenter, served 
as a mechanic with the American Army in France. He was first seen by one of us * on 


* Van Alstj’ne. 
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Fig. 1 


This cut is reproduced from J. K. Mujt’s article: “Zur Kasuistik des Lupus Pernio mit 
Knochenveranderungen” in Ardiiv fur Dermatologic und Syphilis (CLV, 24'=!, 19281, by 
the kind permission of the publisher, JuIiiK Springer. Berlin. 

This roentgenogram is tj’pical of the lesions reported by the other authors mentioned 
in this report. 





196 


G. S. VAN ALSTVNE AND G. H. GOV'EN 


April 7, 1931, at. wliich time he complained of (1) swellinR and slight pain in the region of 
the left elbow with limited motion in the joint, and (2) aching and limited motion in the 
right shonldcr. 

Clinical Coarse: 

Seven years before (192-1) he fell four feet, striking his left elbow on a window sill. 
He continued working, though the elliow felt sore foi' four or five days. Two months 
later he ran a splinter of wood into the palm of the left hand near the wrist. This gave no 
trouble at the time or later; he mentioned that he believed theie was still a small piece 
present. (This is mentioned here as it was considered hiter as a possible portal of entry 
of coccidioidal infection suggested bj' Dr. Dick in his roentgenological report.) Two 
years later (192G) he bumped the same elbow; while jdaying cards he swung around and 
struck his “crazy bone” on a chair. The elljow was lame for two or three days following 
this slight injury. One year later (1927) he noticed a difficulty in extending the left elbow 
and pain on motion, also an aching in the elbow, csj)eciallj' at night. It would “limber 
up” and feel all right while at work during the day. He consulted a doctor who had an 
x-ray taken (Fig. 2), diagnosed the condition “neuritis”, and treated it with “violet ray” 
for one month without benefit. A few months later he saw another doctor who made a 
diagnosis of “occupational rheumatism and neuritis”. 

The following year (192S) he consulted Dr. Frank D. Moore * who ordered an x-ra}" 
from which he made the diagnosis of “bone cyst near upper joint of left ulna”. (This 
x-ray film is missing from the records.) Dr. Moore operated at the Gai'field Park Hospi- 
tal on May 23, 192S. His operative record reads: “Incision on the posterior lateral as- 

* Deceased. 
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pect of forearm,' upper third; cyst emptied; adhesions broken up, wound closed in layers. 
Postoperative diagnosis: same.” This wound was closed without drainage and healed 
promptly. After this he was free from pain and lacked only about ten degrees of com- 
plete extension at the elbow. 

One year later (1929) soft nodules appeared deep in the tissues over the inner condyle 
of the humerus. He e.xperienced no pain at this time. He again consulted Dr. Moore 
who had another x-ray taken (Fig. .3). His diagnosis was “bone cj'St”, and operation 
was performed on July 10, 1929. The following is taken from the records of the Garfield 
Park Hospital: “Preoperative diagnosis: bone cyst. Operation; Opened and curetted; 
closed without drainage. Pathological report (signed by Dr. Paul Schmitt, Pathologist) ; 
Periosteal infection, low-grade. No acid-fast bacilli or other micro-organisms were 
found. A differential count of the cells present shows hTnphocjdes eightj-sLx per cent., 
pohmaorphonuclear neutrophils fourteen per cent. Microscopic sections of formalin- 
hardened material show a necrotic tissue. A diagnosis cannot be made, but a tuberculous 
process should be ruled out by further study (tissue section and guinea-pig inoculation) 
Again the incision healed kindl.v. 

In April 1931, when examined, he stated that for the past nine months he had noticed 
a slowly increasing swelling under the scar of the second incision which was over the 





Fig. 4 


lower and mesial aspect of the inner condyle of tlie left humerus. It was onl}'^ very 
slightly tender to touch. 

Past Illnesses: 

He \vas “gassed” in France in 1918, following which he was blind for three days, spit 
blood, coughed incessantly for two weeks, and was hospitalized for about three weeks 
under a diagnosis of “bronchitis and a touch of flu”. In 1921 and 1922 he suffered with 
night sweats, loss of weight, was “nervous", and felt feverish at night. A heart lesion 
was diagnosed at this time. Until the past few years he had always had a heavy de- 
pressed feeling back of his breast bone on damp days. There M'as no further relevant 
past history. 

Physical Examination: 

Patient was a well nourished, healthy-appearing young man of about thirty j’^ears. 
The eyes, nose, throat (tonsils absent), ears, neck, lungs, heart, abdomen, and lower e.K- 
tremities were essentially negative. The deep and superficial reflexes were normal. The 
temperature was normal. 

The positive findings were: limited motion in the right shoulder, — the entire shoulder 
girdle moved freely on the thorax but there was not more than five degrees of motion in 
the shoulder joint. There was a loss of forty-five degrees of full extension and an equal 
loss of complete flexion at the left elbow. Two scars of former operations near the left 
elbow were visible, — one along the upper end of the ulna, and the other on the mesial aspect 
of the elbow extending upward over the internal condyle of the humerus. Under this 
second scar was a smooth, rounded, fluctuating, cyst-like tumor, seemingly just beneath 
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the skin, about three centimeters in diameter. It was on] 3 ' verj’ sh'ghtlj* tender. Just 
above it a more elongated and firmer mass could be palpated, situated deeper in the tissues 
under the triceps. This was about one bj' three centimeters, and was suggestive of a 
IjTnph gland. There was no oedema, redness, or other sign of acute inflammation present 
in this region. There was a firm body about three-tenths of a centimeter long and the 
width of a toothpick at the base of his left palm which could well be a small piece of wood 
splinter located just under the skin. There was no tenderness nor inflammation about it. 

Preoperative Laboratory Findings: 

Blood counts and urine analj’sis were normal. Blood serum IVassermann and Kahn 
precipitation tests were negative. A. von Pirquet test was faintlj' positive. Roentgeno- 
grams were taken bj' the National Pathological Laboratorj- and interpreted bj- Dr. Paul 
G. Dick (Figs. 4 and 5). “The shadows representing the bones forming the left elbow 
present the following departures from normal: in the lower end of the humerus and upper 
portion of the radius and ulna there are several irregularly rounded shadows of decreased 
bone density. These do not have the usual transparencies of cysts. The outer portion 
of the humerus at its articular margin is roughened, and there is cadence of bone destruc- 
tion in this area which apparent^' is localized. There is evidence of bone regeneration at 
the outer margins of the head of the radius and outer lip of the coronoid process of the 
ulna. There is narrowing of the articulation suggesting destruction of the interarticular 
cartilage. Just distal to the tip of the olecranon process there are areas of calcification 
which apparentlj’ are in the joint capsule. Shadow densities in the soft tissues are noted 
















Fig. 
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internal to the head of the radius and external to the condyle of the humerus. There is 
some periosteal hyperplasia of the lower end of the shaft of the humerus. 

“The above described changes do not have the usual features of an osteofibrosis 
cystica. The periosteal thickening and osteophytic deposits near the articular edges 
suggest a low-grade inflammatory change. The rounded areas of decreased density 
could l)e atypical cyst formation. The possibility of this being a luetic infection is also 
to be considered. Another condition to be considered is coccidioidal granuloma, if 
history should indicate this patient to have visited Southern California or other of the 
southwestern states. This is suggested on account of the soft-tissue changes that are 
demonstrated. There is no evidence of malignancy. 

“In the head of the right humerus there are a number of irregular small areas of 
decreased bone density which are apparently surrounded bj' a definite wall and apparently 
there is no breaking down of the bones surrounding these small areas. They have the 
appearance of cysts and are quite similar to the condition found in the region of the left 
elbow. There appears to be destruction of the interarticular cartilage with some rough- 
ening of the articulation but there is no cadence of ank 3 -losis. There is no e.xpansion of 
the cortex. The x-raj' evidence would point to a benign condition. There are none of 
the characteristics of malignancj* present. There is no periosteal hj-perplasia. The 
x-ra 3 ’ features, being similar to the shadows in the region of the left elbow, would indi- 
cate this condition to be of the same origin.” 

Fluoroscopic examination and stereoscopic roentgenograms were made of the chest. 
Dr. Dick’s report follows: “The shadows representing both lung fields are apparentlj' 
clear. There is no evidence of old or recent pulmonary tuberculosis seen in either lung 
field. In the right lower lung there is a single shadow densitj" which is probabh- an old 
focus of infection which is now healed, but I doubt very much whether this is of tubercu- 
lous origin. The hilum and intermediate shadows are within normal limits. The pleural 
margins are clear throughout. There is no e\'idence of old or recent pleurisy. The size, 
shape, and position of the heart and aorta conform to the normal. The superior mediasti- 
num is clear.” 

Dr. IV. H. Watterson has made an independent interpretation of these chest films. 
I quote from his letter: “Stereo stud\' of plate dated April 17, 1931, taken bj- the Xational 
Pathological Laboratory, Chicago, Illinois, No. 37332, shows no e^ddence of gross pathol- 
ogj- in either lung. There is, however, definite e\-idence of primary foci of Ghon in the 
right base and careful studj' reveals that there are densities leading from this on up to the 
right hilum, in aU probabihtj' due to the same primary infection, and le3-\-ing faint densi- 
ties, probably fibrous in tj^pe, along the root zone of this lung.” 

In addition, x-raj-s were taken and reported by Dr. Dick of aU of the remaining bones 
of the patient’s bodj- (excepting the skull). These were aU entireh' negative. 

Operation: 

The patient entered Tl'eslej- Memorial Hogrital on .April 14, 1931, and was operated 
upon the folloumg day under nitrous-oxid anaesthesia for removal of the cyst of the left 
elbow for further diagnosis. An incision was made over the cyst and an attempt was made 
to enucleate it from muscle and fascia. This was successful for a distance, but, there be- 
ing no definite line of cleavage, the cj'st. eventuallj' ruptured and a quantity- of j-eUowish, 
thinlj- gelatinous material was evacuated. The cyst wall was then found to be continu- 
ous with a fibrous-Uke lining of the caxdt j' which appeared in the .x-ray in the region of the 
olecranon fossa. This membrane was thoroughly curetted awaj' and a compact bony 
wall found underhung, which was in no sense necrotic. No soft nor necrotic bone came 
awaj- with the curette. The wound was closed without drainage and healed promptiv. 
The regional Ij-mph gland mentioned was then enucleated. The cj'stic sac, its contents, 
the curettings, and the h-mph gland were carefuUj' presen-ed for cultural and microscopic 
examination. A guinea pig was inoculated with the semifluid contents of the cj'st. 

Postoperative Pathological Reports: 

“Macroscopic: This specimen consists of two laige remnants of a cj-st wall; one is 
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wedge-shaped, three by two eentimeters and tbrec io four milJimolors thick, of irreguliir 
shape, both of which arc composed of bluish-gray to brown fibrous-like tissue with occa- 
sional nodules of yellowish fat. 'J’here arc two masses of 'hazel-nut' sized scmigela- 
tinous white tissue and also several ‘i)ca-sizcd’ brownish-gray, fi-iable, fairly firm masses 
of tissue, in the ccnlcrs of some of which arc firm while nodules. 

macroscopic: (1) '1 he C3’st wall consists of a chronic granulation tissue containing 
a few giant cells of the Langhan’s type. In places tyjncal tubercles arc also present 
(Figs. C-A and G-B). (2) 'I’hc Ij'mjdi node is thickij' studded with tubercles in which the 

epithelioid cells arc stiikingly seen. But litt le caseation is evident (Fig. 7). Diagnosis: 
(1) ruberculosis of bone cj’st lining membrane; (2) Regional tuberculous Ij'mphadeni- 
tis.” (S. Vaughan, Pathologist for Wcslctj Memorial Jlosjrital.) 

These sections were also examined bj' Dr. Bowman C. Crowell, of the American 
College of Surgeons; Dr. Ludwig Hektoen and Dr. J. J. Moore, of the National Patho- 
logical Laboratoiy; and Dr. ,1. P. Simonds, of Northwestern University Medical School; 
all of whom were agreed on the diagnosis of tuberculosis, and also that there was no evi- 
dence of a coccidioidal infection. 

Report on guinea pig: “Inoculated April 1.5, 1031; autopsy on May 2S, 1931. (1) 
Direct smears from IjTOph nodes stained bj' Zichl-Neelscn method show many acid- 
fast bacilli morphologicalty identical with tubercle bacilli. (2) Microscopic sections of 
guinea-pig tissues confirm the diagnosis of tuberculosis.” (See Figure S.) 

On October 7, 1931, following a daj"^ or two of slight pain in the region of the elbow, a 
small bleb appeared on the most recent scar, similar in appearance to the ordinary “stitch 
abscess”, though lacking anj' signs of acute inflammation. On opening this bleb a small 
quantitj’’ of a cascous-like material was exuded. A small pi-obe was passed into this open- 
ing which proved to be a sinus leading into the cj'stic cavity in the bone, — the one we had 
entered at operation. A smear was made of this material with the following report: 
“The smear shows a moderate number of leukocj'tes and lymphocytes and a rare acid- 
fast bacillus, morphologically identical with the tubercle bacillus”. {R. Gcttg, Bacteriolo- 
gist, Wesley Memorial Hospital.) 

Treatment: 

Jiingling suggests no definite line of treatment, other than symptomatic; he mentions 
that wedge-like excisions of the cj'stic parts may be of value, but does not report having 
tried this procedure. We consulted Dr. Paul Magnuson for advice as to treatment. 
He suggested immobilization of both affected regions. This suggestion was followed 
and the patient’s right shoulder and left elbow were immobilized in light aluminum 
splints until December 1, 1931. The splints were then removed, since by that time prac- 
tically complete ankjdosis had taken pl.ace in both joints. 

Later Course: 

The general condition of the patient remains satisfactory; he has gained eight pounds 
in weight; has been fever-free; eats well, and sleeps well. Occasionally he has a neuritic 
type of pain in the regions of these joints, never persistent nor severe. Early in October, 
1931, he complained of neuritic pain in his left wrist and fingers. Roentgenograms were 
taken at that time which proved negative. The pain persisted only a few days. At the 
same time x-rays were retaken of the right shoulder and the left elbow, which show no 
increase in the cystic condition and still show no bone destruction. On the other hand 
they seem to show some j-egression as the cj'stic cavities appear denser than in the earlier 
pictures. This would conform to the findings of Jiingling and others of spontaneous im- 
provement (Fig. 9). 

Prognosis: 

We find no mention in the literature of any case with a fatal termination; instead we 
find frequent mention of spontaneous improvement .and even recovery. If our patient 
has not improved since coming under our observation he has, at least, not retrogressed. 

In the light of our present information we are hoping for an eventual recovery. 
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COKCLUSIOXS 

We feel justified, from the historj'- and findings here presented, in 
placing this case under Jiinghng’s classification of osteitis tuberculosa 
multiplex cystica. 

We have found no report in the literature of this disease occurring in 
the larger long bones. 

PreA’ious authors hai'e based their claim for a tuberculous etiology on 
few positive findings or even on indirect evidence. We have been able to 
fully establish positive proof of its tuberculous nature by: (1) microscopic 
tubercles in the cj’-st wall and in a regional Ijonph gland; (2) tubercle 
bacilli in the cyst content; (3) microscopic tubercles in the tissues of a 
guinea pig sLx weeks after inoculation; (4) tubercle bacilli in the inoculated 
guinea pig’s Ijunph nodes; •ndth (5) a positive von Pirquet test, (6) marked 
chronicity from the start, and (7) a very possible pree.xisting pulmonary 
tuberculosis. 

We wish to e.xpress our gratitude and appreciation to the Garfield Park Hospital for 
furnishing its records; to Dr. Crowell, Dr. Hektoen, Dr. Simonds, Dr. J. J. Moore, and 
Dr. Watterson for their charitable consultations; to Archivfiir Dermatologic iind Syphilis 
for kind permission to reproduce Dr. J. K. MajT’s x-ray plates, and especially to Dr. 
Paul G. Dick for his enthusiastic interest in this case, his many helpful suggestions, and 
for a series of gratuitous roentgenographic examinations. 
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FRACTURE OF THE CAPITELLUM AND TROCHLEA, COM- 
BINED AVITH FRACTURE OF THE EXTERNAL HUMERAL 

CONDYLE 

BY ROBERT C. ROBERTSON, A.B., M.D., AND FRANKLIN B. BOGART, M.S., M.D., 

CHATTANOOGA, TENNESSEE 

Intra-articular fractures of the distal end of the humerus are uncom- 
mon. Lindem ^ reviewed the literature in 1922 and found only seventeen 
cases of fracture of the capitellum, of the trochlea, or of both. They were 
produced by one of two mechanisms, — a blow on the upper part of the 
dorsum of the partially flexed forearm, transmitting the force through the 
articular end of the ulna and the head of the radius to the capitellum and 
trochlea; or a fall on the hand with the elbow extended, the force being 
transmitted through the long axis of the radius and ulna to the capitellum 
and trochlea. AA^hen both capitellum and trochlea were involved, thej^ 
were separated from the humerus en 7Jiasse. Excision of the fragment was 
given as the treatment of choice. AAHien not reduced or excised, the 
fragment united to the distal end of the humerus with marked functional 
disturbance. 

Lindem reported three additional cases of fracture of the capitellum 
and trochlea. In two the etiology was a fall on the hand with the elbow 
extended; in the other, a fall striking on the posterior surface of the flexed 
elbow. The cases were seen two, five, and six months, respectively, 
following fracture. In all, flexion was slight, pronation and supination 
were normal. In two cases the fragment was freed from the humerus and 
excised. In one case this resulted in slight improvement after five months; 
in the other, motion was doubled and pain was absent eight days after 
operation. The third patient refused operation and was not followed. 
Fracture through the external condyle was not mentioned by him. 

Additional reports of fracture of the capitellum have since appeared. 

Eliason, Goldsmith, and Pendergrass in their text ^ show the roent- 
genogram of a fracture of the capitellum and trochlea. 

Homma and Pape^ first described fractures of the capitellum and 
trochlea combined with fracture of the external condyle. Two cases 
were reported by them. The etiology in both was a fall on the flexed 
elbow. In one, a fracture of the internal epicondyle was also present; in 
the other, the ulna was displaced laterally on the humerus. The major 
fragment (capitellum and trochlea) was excised in both cases, with good 
functional results. 

AA^e feel that fractures of this type constitute a distinct clinical entity, 
and that their apparent rarity warrants the report of additional cases. 

Case 1. S. W. A., Jr., white, student, seventeen years of age. Twelve hours 
previous to examination on May 30, 1930, while roller-skating, he fell on the extended 
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Fig. 1 

Case 1. Prior to reduction (May 30, 1930). 


left hand i^'ith the elbow in hj-perextension. There was immediate pain and disability 
in the elbow, which had grown progressively more marked. 

The left elbow was carried in seventy-five degrees’ flexion, with forearm midway 
between pronation and supination. There was moderate swelling of the entire joint area 



Fig. 2 


Case 1. Nineteen months after reduction (December 14, 1931). 
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without other gross deformity. Flexion and extension were limited to aI)out fifteen 
degrees, and were painful. Pronation and supination were quite free. No gross displace- 
ment or bony masses were palpable. Crepitus was not obtained. 

A lateral roentgenogram revealed a vertical fracture extending through the capitel- 
lum and trochlea, with slight upward and forward displacement of the fragment. An 
anterior-posterior plate confirmed the upward displacement of the major fragment, and 
revealed an oblique line of fracture extending through the external condjde into the joint, 
with very slight lateral displacement. Fusion was incomplete in the epiphyses of the 
medial epicondyle, the radial head, and the olecranon. 

With nitrous oxid anaesthesia, reduction was easily olitained under the fluoroscope 
by gentle hyperextension, accompanied by downward digital pressure in the cubital space, 
followed by full flexion and fixation in Jones’s position. Active motion was instituted on 
the tenth day; a short sling was applied on the sixteenth; and light weight carrying began 
on the twenty-ninth. Normal range of painless motion was present two months follow- 
ing injury. 

The patient was last seen on December 14, 1931. The injured elbow could not be 
identified on physical examination. There had been no pain or other disability. Roent- 
genograms on this date showed a normal i-elation between all the bony structures which 
help to form the elbow joint. The fractures were firmly united and there was no excess 
of callus. 

Case 2; R. S., white, male, farmer, seventeen j'ears of age, was examined on July 
3, 1930. While running through the w’oods two daj'S previouslj' he fell on the extended 
left hand with the elbow in extension. There was immediate pain and disability in the 
elbow, soon followed by swelling. Manipulation with ether anaesthesia under the 
fluoroscope by another surgeon, about eight hours following the accident, and again on 
the following day, had not reduced the fracture. The patient was then referred for 
treatment. 

The entire elbow area, forearm, and hand were markedly swollen and oedematous. 
The elbow was held in 100 degrees’ flexion by an adhesive strip. Flexion and ex-tension 
were limited to about fifteen degrees. Pronation and supination were present through 
an arc of thirty degrees. Dorsiflexion of the wrist was absent. There was no other 
evidence of nerve lesion. No gross displacement or bony masses were palpable. No 
crepitus was obtained. 



Fig. 3 

Case 2. Prior to attempted reduction (July 3, 1930). 
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Fig. 4 


Case 2. Twenty months after failure of closed reduction (March 1, 1932). 

A lateral roentgenogram revealed a vertical line of fracture separating the capiteUum 
and trochlea from the humerus, with marked upward and slight forward displacement of 
this fragment. There were two small fragments immediately distal to the olecranon. 
The epiphyses of the olecranon and the radial head were not completely fused. On 
anteroposterior \dew the upward displacement of the major fragment was confirmed, and 
an oblique fracture of the external condyle e.xtending into the joint, with slight outward 
and downward displacement of the fragment, was seen. The epiphysis of the internal 
epicondyle was not completely fused. Comparison with the original plates showed 
that the attempts made at reduction on the pre\ious days had displaced the anterior 
fragment farther upward. 

Under ether anaesthesia, reduction under the fluoroscope was attempted by gentle 
hj-perextension combined with downward digital pressure in the cubital space, followed 
by flexion. This was imsuccessful. On hj'perextending the elbow, the lateral edge of 
the fragment could be replaced, but the balance of the fragment resisted reduction, its 
bony axis being obliquely displaced upward and medially. 

Excision of the fragment was adxdsed and refused. A molded plaster splint was 
applied with the elbow in seventy-five degrees’ flexion. The patient left the hospital 
two days later and refused to return for observation until March 1, 1932, on which date 
he stated that he had removed the plaster splint “about a week” after lea\nng the hos- 
pital. He complained of pain only on active use of the extremity. 

The entire extremity was moderately atrophic. The elbow was carried in eighty 
degrees’ flexion, with the forearm in pronation. Xo nen-e or circulatory disturbance was 
present. Active flexion-extension and pronation-supination were limited to ten degrees. 
.Ml motion was accompanied by slight crepitus. A firm m.ass was palpable in the cubital 
space. 

Roentgen examination revealed a mass of callus in the cubital space which had been 
thrown down at the site of the old fracture of the capitellum and trochlea with a marked 
deformity in the articulating surface. This callus in the cubital space had a cvstic ap- 
pearance. 

Excision of the Irone mass was advised and refused. 
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Fig. 5 

Case 3. Prior to reduction (April 17, 1931). 


Case 3. Mrs. W. H., white, housewife, twenty-four years of age. On April 17, 
1931, while crossing a sti'eet, she fell forward on the outstretched hands with both elbows 
in extension. There was immediate severe pain and disability in the right elbow. This 
was treated by home remedies until April 21 when a physician was consulted, who, after 
roentgen examination, attempted reduction under the fluoroscope with ethev anaesthesia. 
This was unsuccessful. She was referred on the following day. 

The elbow was carried in a sling in ninety degrees’ flexion, with forearm midwa}' 
between pronation and supination. There was slight periarticular swelling. Flexion 
and e.xtension were limited to thirty degrees. Pronation and supination were slightl}’^ 
limited. No masses were palpable. No crepitus was obtained. 

Roentgenograms revealed on lateral view a vertical fracture through the capitellum 
and trochlea with marked upward displacement of the anterior fragment. Comparison 
with the previous plates revealed this displacement to be less than prior to manipulation 
on the previous day. On anteroposterior view, upward displacement of this fragment 
was seen, as well as an oblique fracture through the external condyle, extending into the 
joint, with slight downward displacement of the lateral fragment. Under ether anaes- 
thesia, reduction was easily accomplished under the fluoroscope by gentle hyperextension 
accompanied by downward digital pressure in the cubital space, followed by acute 
flexion and fixation in Jones’s position. Active motion was started on the tenth day; a 
sling was applied on the twenty-first day and continued for three weeks. Three weeks 
after discarding the sling the range of fle.xion was 80 — 135 degrees, with full supination and 
pronation. Daily diathermy, massage, and supervised active motion were instituted at 
this time with increase of ten degrees in flexion-extension after ten daj’s’ time. No 
further improvement was obtained in the following three weeks, at the end of which time 
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Fig. 6 

Case 3. Eight months after reduction (December 12, 1931). 


the joint was gently manipulated under general anaesthesia. This resulted in no im- 
provement and was repeated one month later. 

Patient was not seen again until four and one-half months after the second manipula- 
tion (eight months following reduction). .At this time the range of active fle.Kion was 
30 — 135 degrees. Pronation and supination were normal. There was no complaint of 
pain. Roentgen examination at this time revealed complete healing of the fractures in 
good position. There was a small mass of callus two by three millimeters at the edge of 
the joint between the capitellum and the head of the radius. 

In an attempt to ascertain the relative frequency of this type of 
fracture the plates of all elbows x-rayed for possible fracture at Baroness 
Erlanger Hospital during the period, January, 1922 to April, 1932, and in 
the private laboratory of one of us (F. B. B.) during the period, March, 
1930 to April, 1932, were re\iewed with the following findings; 


Total number of cases roentgenographed 721 

Negative for fracture 315 

Plates showing fracture 406 

Of this number there were; 

Fracture of radial head ISl 

Fracture of proximal end of ulna 4 g 


Fracture of distal end of humerus including above reported 
cases) 


179 
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No additional cases of vertical fracture of the capitellum and trochlea, 
combined with fracture of the external condyle, were found. Fractures 
similar in type were as follows: 

A. Mrs. L. C., forty-six years of age. Vertieal fracture of tlie capitellum, and 
fracture through the external condyle with slight upward displacement of both fragments. 
Etiology not of record. Refused treatment, surgeon in charge unable to follow. 

B. Mr. G. R. W., sixteen years of age. Vertical fracture of capitellum and small 
adjoining portion of trochlea with marked ujnvard displacement of this fragment. Verti- 
cal fracture through major jmrtion of trochlea without displacement. Linear fracture 
through e.xternal condjde without displacement. The epiphyses of the radial head, 
the internal epicondyle, and the olecranon were incompletely fused. Etiology: fall on 
hand with the elbow in extension. Closed reduction was unsuccessful in our hands, when 
attempted twelve days after injuiy. The displaced fragment was removed by one of us 
(R. C. R.) four daj's later. Full supination and pronation, but only ten degrees’ flexion 
and extension were obtained. 

C. Miss T. D., twenty-four years of age. Vertical fracture of the capitellum and a 
portion of the trochlea with rotation of the fragment, the articular surface pointing up- 
ward. The lateral margin of the radial head (constituting about one-fourth of the cir- 
cumference of the head) was detached and displaced downward. This fracture resulted 
from a fall on the extended hand with the elbow in extension. Refused treatment, sur- 
geon in charge unable to follow. 

DISCUSSION 

Vertical fracture of the capitellum and trochlea, combined with frac- 
ture of the external humeral condyle, occurred three times in a total of 
406 cases of elbow fracture reviewed by us, a percentage of seventy-three 
one-hundredths. 

The etiology in our cases did not apparently differ from that which 
may produce fracture of the head of the radius, the coronoid process, the 
capitellum, or the external condyle, or anterior dislocation of the elbow. 
In children the same mechanism may produce supracondylar fracture or 
epiphyseal separation. We feel that the exact mechanism of this type of 
fracture is uncertain. 

Although two of our cases had been subjected to manipulation prior 
to our examination, the striking features in all were: (a) the generalized 
periarticular swelling without other deformity; (b) freedom of pronation 
and supination; (c) limitation of flexion and extension; (d) absence of 
crepitus, and (e) absence of pain on pressure over the radial head. No 
masses were palpable in the cubital fossa. 

Diagnosis was correctly made only by the x-ray. 

On roentgen examination, minor fragments were displaced posteri- 
orly in one case. These fragments were small, and apparently detached 
by the line of fracture extending through the external condyle. 

Closed reduction was easily accomplished in two cases. In both it 
was followed by proven bony union in good position, and good functional 
results. No difficulty was experienced in maintaining position following 
reduction. We feel that closed reduction should be attempted in all recent 
cases of this type, and that in case of failure early excision of the displaced 
fragment is indicated. 

Earlj’’ active motion does not appear to be contra-indicated. 
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CONCLUSIOXS 

1. Vertical fracture of the capitellum and trochlea en masse, com- 
bined with oblique fracture of the external condjde, exists as a distinct 
though uncommon t 3 "pe of elbow fracture. 

2. This fracture maj’’ be produced bj’- falls on the hand with the 
elbow extended. 

3. Bony union in good position, with good functional results, fol- 
lowed closed reduction in two of our three cases. 

We wish to express our appreciation to Dr. Edwin L. Jenkins, Soddy, Tennessee. 
Without his cooperation, the late examination of Case 2 could not have heen obtained. 
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STRESSES IN A CURVED COLUMN 

BY FREMONT A. CHANDLER, M.D., CHICAGO, ILLINOIS 


The following table, showing the stresses 
in a curved column, may be of interest in its 
application to cleformit}'^ of the bones of the 
lower extremities or in malunion of fractures. 
This t able was prepared by an engineer, him- 
self suffering from Paget’s disease, and has 
specific application to an average-sized tibia 
with bowing. These are purely engineering 
figures having to do with a vertical load on 
a column and, of course, do not take into 
consideration the influence of muscles, liga- 
ments, etc. 

A column of round cross section, one and 
one-half inches in diameter, sixteen inches long, with the ends pivoted 
(that is, free to turn) carries a load of 160 pounds. The stress of various 
offsets are shown below; 



Offset “h” 

In inches 

Maximum Stress at “X" 

Percentage of Maximum 

Comparisoyi in pounds 
per square inch 

Stress Compared to 
Straight-Column Stress 

0 (Straight Column) 130 

100 

H 

339 

261 


548 

422 

M 

757 

582 

1 

966 

743 

iH 

1175 

904 

IH 

1384 

1065 

IH 

1593 

1225 

2 

1802 

1386 


2011 

1547 

214 

2220 

1708 

2M 

2429 

1868 

3 

2638 

2029 

3M 

2847 

2190 

314 

3056 

2351 


You will note that the straight column shows a stress at “X” of 130 
pounds per square inch, which was given at 100 per cent. The table then 
shows the stresses and the percentage of increased stresses for each incre- 
ment of one-quarter-inch offset. Mathematically it works out that the 
increase in stress is directly proportional to the offset, so that, with as 
slight an offset as one-half inch from the straight line, the stress in the case 
of a man weighing 160 pounds amounts to 548 pounds per square inch, or 
422 per cent, as compared with the percentage of 100 for a straight 
column. 
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THE STABILITY OF THE HIP FOLLOWING WHITMAN-’S 
RECONSTRUCTION OPERATION 


BY ALBERTO IXCLAX, M.D., HAVAXA, CUBA 
Professor of Orthopaedic Surgery, Havana University 

The object in publishing the following cases is to present clinical 
proof of the stabilitj*^ of a reconstructed hip in which the Whitman method 
has been emplo3'ed. A criticism verj”^ often made of Whitman’s recon- 
struction operation for non-union with atrophj’’ of the neck of the femur 
is the tendencj’^ toward the luxation of the femoral diaphysis when the 
limb is brought into adduction. This accident has happened in but one 
of the writer’s cases, and was not due to the operation itself, but to the 
fact that the postoperative plaster spica holding the limb in full abduc- 
tion was broken and the leg attained adduction in consequence. 

When the trochanter is transplanted at least two inches downward 
from its normal position, and full abduction is maintained until the 
trochanter is united to the femoral diaph3'sis, there is ver3’- little possibilit3' 
of luxation. Two cases in this series of reconstructed hips, using 
Whitman’s technique, have demonstrated the stabilit3' of the recon- 
structed hip. In each case a fall, occurring some time after the operation, 
resulted in a fracture of the femur, without affecting the area of opera- 
tion. 

The first case may be considered as the worst t3'pe for the successful 
outcome of the above mentioned operation, due to the fact that the 



Fig. 1 

Original condition and postoperative result following \yhitinan’s recon- 
struction of the hip. (Courtesy of Anales de Cirugia.) 
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patient was suffering from a hemiplegia on the affected side, and was 
operated on eleven months after the neck of the femur had been fractured. 
In the meantime the limb had been maintained in adduction, flexion, and 
inward rotation, tenotomies being necessary to correct the deformity and 
to bring the limb into full abduction at the time of the operation. This 
patient, while walking with the aid of crutches, two months after leaving 
the hospital, fell and sustained a supracondylar fracture of the femur. 
The roentgenographic examination showed that the femur was held in 
place in the acetabulum in spite of the trauma. Although this patient 
has never returned for a final examination, and the functional result 
cannot be reported, we are mentioning it as a proof of the stability of the 
reconstructed hip. 

The second case has been followed more thoroughly and a full report 
is possible. 

Case 2. C. J., female, wliite, fift 3 ’’-eight j'ears of age, was first seen at the Hospital 
Mercedes on October 4, 1929, ten months after a fracture of the neck of the left femur. 
There was at that time non-union with partial absorption of the neck of the femur, 
atrophy of the head, and marked rarefaction of the trabeculae of the femoral diaphj'sis, 
shortening of two inches, trochanter well above Nelaton’s line, inability to raise the heel 
from the bed, and complete functional disability, — marked oedema of knee joint with 
motion of twenty-five degrees. The general condition was fair, — blood pressure normal, 
no sign of organic disturbance, Wassermann negative. 



Fig. 2 Fig. 3 


Spinal fracture of the femur. Anteroposterior Spiral fracture of the femur. 

Lateral view. 
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Operation, ICoveniber 
20, 1929. Regional anaes- 
thesia, epidural and sacral, 
was used. Whitman’s tech- 
nique was followed and the 
trochanter was transplanted 
at least two inches down the 
femoral diaphysis; there 
was slight postoperative 
shock. Immobilization was 
maintained for fortj--five 
days: the wound healed bj- 
first intention. Postopera- 
tive roentgenogram shows 
good union of the trochan- 
ter, and the femoral end 
well maintained in the 
acetabulum. 

After a long period of 
physiotherapy the patient 
was able to leave the hospi- 
tal in September 1930, 
walking udth a cane, with- 
out pain, but n-ith flexion 
at the knee limited to about 
twenty-five degrees. On 



Fig. 4 

OsteosjTJthesis with Putti-Parham bands. Recon- 
structed hip not disturbed. 



Fig. 5 

Limb in adduction; solid union; 
marked adaptational changes at the 
reconstructed joint. 



Fig. 6 


Limb in abduction, showing leverage ob- 
tained after transplantation of trochanter. 
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November 19, 1930, while walking in her room without the aid of her cane, the patient 
fell and was unconscious, and, being alone, had' no assistance until she recovered con- 
sciousness, when she found it impossible to get up. Later she was taken to the hospital. 
Clinical and roentgenographic examination showed complete spiral fracture of the upper 
third of the left femur, with three fragments, and with marked displacement and over- 
lapping, hut the area of the reconstruction operation, performed just a year before, had 
not been disturbed. 

On account of the line of fracture, the existing displacement, and the difficulty of 
controlling the intermediate triangular fragment, an open reduction and synthesis were 
done under spinal anaesthesia on November 2t), 1930. 1'wo Putti-Parham bands were 
used for fixation. Immobilization was maintained in a Thomas splint for six weeks, 
followed by massage and physiotherap}'; walking with crutches was allowed until April 
23, when the patient was able to walk with the aid of a cane and was discharged from the 
hospital. 

Present condition (Ma}’ 1.5, 1932). The patient walks without a cane when per- 
forming her household duties, but uses a cane on the street as a precautionary measure, 
and requires assistance onlj* in fastening the high extension shoe which is worn to com- 
pensate for the two inches’ shortening resulting from the reconstruction operation. The 
hip is painless with sufficient active mobilit}' in all directions; the left knee still shows 
limitation of flexion to forty-five degrees and clinical signs of chronic arthritis. The 
roentgenographic examination showed marked functional adaptation of the articular 
surfaces of the reconstructed hip and solid union maintained at the site of the fracture. 

In conclusion, it may be added that this case, in which the line of 
fracture clearly demonstrates the acting forces of torsion and flexion 
necessaiy to produce this type of spiral fracture of the femur, and in 
which the reconstructed joint was submitted to a very severe test, proves 
satisfactorily the stability obtained bj’’ the operation previously performed. 



LENGTHENING OF THE FEMUR WITH SI^MULTANEOUS 
CORRECTION OF COXA VARA 


BY SYLVAJs L. HAAS, M.D., SAX FRAXCISCO, CALIFORXIA 
From the Shrincrs’ Hospital for Crippled Children, San Francisco 

The amount of shortening of the extremity in coxa vara is dependent 
on the degree of upward displacement of the shaft on the neck of the femur. 
The loss in length in the ordinarj*^ tj'pe of coxa vara usually does not 
exceed one inch, but in cases associated with other influencing factors — 
as anterior pohomj’^ehtis, malunited fractures, or destructive lesions of 
the femur — the disparitj'" in length ma}'’ be much greater. 

The restoration of the normal angle of the neck to the shaft is usually 
accomphshed by an osteotomy in the subtrochanteric region of the femur. 
With the correction of the deformity some lengthening is obtained, but 
with the various types of osteotomies that have been advocated not more 
than one-half to three-quarters of an inch gain in length of the femur has 
been attained. In those patients where there is a shortening of several 
inches, some other supplementarj’’ bone-lengthening operation must be 
instituted. It appeared probable that if a long intertrochanteric osteot- 
omy was performed and at the same time traction applied in the right di- 
rection, the coxa vara could be corrected and lengthening of the femur 
accomphshed at the same time. With this object in view, the following 
procedure was carried out on two patients. 

PROCEDURE 

An incision is made from the greater trochanter downward for about 
twenty centimeters on the anterior lateral surface of the thigh. The 
greater trochanter is exposed by peeling back the insertion of the muscles, 
after which dissection is carried down so as to expose the anterior surface 
of the shaft to below the level of the lesser trochanter. A long diagonal 
osteotomy is then outlined, extending from the tip of the greater trochanter 
dovmward and inward to below the lesser trochanter. A sharp broad 
osteotome is used to perform the osteotom}’’ so planned, care being exer- 
cised to make sure that the fragments are free. Thus is produced what is 
really an intertrochanteric fracture with the head, neck, and part of the 
intertrochanteric region making up the proximal fragment, and the re- 
mainder of the femur the distal fragment. Bj’- appljdng the principle 
usually instituted in the treatment of this tj-^pe of fracture — namely, 
traction in abduction and fle.xion — the angle of the neck can be corrected 
and the lower fragment pulled down on the pro.ximal to give additional 
length to the femur. Skeletal traction bj' means of a pin inserted into the 
lower end of the femur or upper end of the tibia is necessarj- to get a suffi- 
ciently strong pull to obtain the required increase in length. A brief 
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resume of two cases will serve to present some of t.lie details of the pro- 
cedure and its application. 

Patient 1. Male, aged thirteen years. 

Historj/: At tlie age of three years the jiatient sustained a fracture of the riglit 
femur in the subtrochanteric region. A pseudarthrosis, whicli was unsuccessfully 
treated by several operations, existed at the time of his admi.ssion to the Shriners’ Hos- 
pital. 

Examinalion: There was a jiseudartiirosis in the subtrochanteric region of the right 
femur with coxa vara and about five and one-half inches of shortening (Fig. 1). 

Trealmcnl: September 8, 1'930. Resection of the bone at the site of the pseudarth- 
rosis and implantation of a tibial bone graft. Successful result obtained (Fig. 2). 

Second operation: January 29, 1 932. Resection of one and one-half inches from the 
normal femur (Fig. 4, left). 

7Vnrd operation: April 9, 1932. Lengthening of the femur and correction of coxa 
vara. The operation as previously outlined was performed. In Figure 3 can be seen 
the line of osteotomy. Skeletal traction was obtained by passing a pin through the 
tibia and fastening cable wires from the pin to the end of a Thomas splint. Direct 
pull was made on the splint in abduction and flexion with the necessaiy weights up to 
thirty-five pounds for the first week. The foot of the bed was raised, using the weight of 
the patient for countertraction. The weight was decreased to twenty-five pounds 
during the second week and to fifteen pounds for the third week. At the end of the 



Fig. 1 

Patient 1. Non-union of nine years’ duration with coxa vara. The right leg is 
five and one-half inches shorter than the left. 
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Fig. 2 


Patient 1. Union of pseudarthrosis after nine years’ duration following resection 
and bone graft. Coxa vara and shortening of five and one-half inches still present. 


third week adhesive plaster 
skin traction was substi- 
tuted for skeletal traction 
for four weeks. A plaster 
spica was then applied for 
two weeks and, after its re- 
moval, exercises in bed were 
prescribed. The patient 
was allowed to be up on 
crutches as soon as his 
strength permitted, with 
graduallyincreasing amounts 
of weight-bearing on the in- 
jured extremity. 

Result: The coxa vara of 
the neck of the femur was 
fairly well corrected and 
from one and one-half to one 
and three-quarters inches of 
lengthening obtained (Fig. 
4, right). This increase in 
length in conjunction with 
the shortening of the good 
leg has reduced the disparity 
in length from five and one- 
half inches to about one 
and three-quarters inches at 
present. 



Fig. 3 


Patient 1. Shows intertrochanteric osteotomy of 
femur. Traction wasappliedaftertheosteotomy. Note 
the restoration of the normal angle of the neck’with the 
sh.aft and pulling down of distal fragment of the femur. 
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Fig. 4 

Patient 1. Final result. Note correction of coxa vara. Length increase of 
about one and three-quarters inches obtained. Note opposite femur in which 
there has been a resection of a portion of the shaft to shorten the femur and help 
equalize the two extremities. 



Fig. 5 


Patient 2. Coxa vara with two and one-half inches of shortening before operation. 
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Patient 2. Male, aged thirteen years and three months. 

Histori/: This boy had anterior poliomyelitis at the age of three years, with resultant 
permanent paralysis of the left extremity. 

Erami/taliott: The left limb is about two and one-half inches shorter than the right 
and there is a marked coxa vara of the femur (Fig. 5). 

Treatment: April 27, 1932 an intertrochanteric diagonal osteotomy of the femur was 
performed as outlined (Fig. 6). A pin was driven through the remainder of the greater 
trochanter on the proximal fragment to the side of the ilium to fix it in position. A sec- 
ond pin was then driven through the lower end of the femur for skeletal traction which 
was applied in abduction and flexion for thirty days by means of a Thomas splint similar 
to that used in the first case. The skeletal traction was supplanted by skin traction for 
one week, after which a plaster spica was applied to the left extremity until union was 
complete. 

Result: The coxa vara was corrected and, at the same time, two and one-half inches 
in length obtained (Fig. 7). 


COMMENTS 

the method described it is possible to lengthen the femur and 
correct the coxa vara at the same time. Although some increase in length 
is obtained b}’’ the correction of the coxa vara, the greater amount is due 
to the excursion of the distal fragment downward on the proximal fragment. 

The correction of the angle be- 


tween the neck and shaft can be con- 
trolled by varj'ing the abduction jj 
and flexion of the distal fragment, 
checking as necessary b)}’' roent- 
genograms. 

The tendency for early union 
is similar to that which takes place 
routinely in intertrochanteric frac- 
tures. Some hesitancy was felt in 
the first case where there had 
existed a non-union for nine years 
in the operative area. Union, how- 
ever, proceeded without delaJ^ 

Skeletal traction may be ap- 
plied by a pin through the lower end 
of the femur or upper end of the 
tibia, the latter being less likelj’' to 
cause disturbances in the knee 
joint if the duration of traction is 
not over four weeks. 

This method of lengthening is 
applicable in securing lengthening 
even when there is no coexisting 
coxa vara. The operative proce- 
dure is relatively simple and no 
special apparatus is necessary. 



’’'■ft 
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Fig. G 


Patient 2. Showing intertrochanteric 
osteotomy with pulling down of the dis- 
tal fragment. Note change in angle of 
neck. 
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Fig. 7 


Patient 2. Final result. Note the correction of coxa vara. In this patient, 
beside correction of coxa vara, two and one-half inches’ increase of length was ob- 
tained by this procedure. 


CONCLUSION 

Lengthening of the femur and correction of coxa vara can be si- 
multaneously obtained by making a diagonal osteotomy from the greater 
to the lesser trochanter and applying skeletal traction to the distal frag- 
ment. The correction of the coxa vara can be regulated by the degree 
of the angle of abduction and flexion. Some of the lengthening is de- 
pendent upon the correction of the coxa i^ara but the greater amount 
is due to the downward excursion of the distal fragment on the proximal 
fragment. 





OSTEOCHONDRITIS OF THE INTERNAL CUNEIFORM* 

BY JOSEPH BUCHMAX, B.S., M.D., F.A.C.S., BROOKLI-A', XEW YORK 

In a recent article ^ the author called attention to the fact that since 
ISSS a number of writers have described a group of conditions, all of which 
have more recently been grouped under the generic term of osteochon- 
dritis, signifying a non-inflammatory derangement of the normal process 
of bony growth occurring at the various centers of ossification at the time 
of their greatest developmental activit3\ He then hsted the various loca- 
tions in which these affections were found, — namely, the centrum and the 
superior and inferior epiphyseal regions of the vertebral bodies, the sternal 
end of the cla\icle, the acromion, the coracoid process of the scapula, the 
head of the humerus, the internal epicondyle of the humerus, the ole- 
cranon, the heads of the metacarpal bones, the iliac crests, the pubic 
bones, the ischial tuberosity, the capital epiphysis of the femur, the epi- 
physeal cartilage between the head and neck of the femur, the greater and 
lesser trochanters of the femur, the patella, the upper and lower ends of 
the tibia, the tibial tubercle, the lower end of the fibula, the astragalus, 
the apophysis of the os calcis, the base of the fifth metatarsal, the heads of 
the second and third metatarsal bones, and the sesamoids of the big toe. 
Since the writing of the above-mentioned article, other foci of this disturb- 
ance have been described in the literature. These are the acetabulum 
the lower end of the ulna ", and the accessory tarsal scaphoid The pur- 
pose of this communication is to present two case reports of still another 
site, which, to all appearances, has not as y^et been described, — namely', an 
involvement of the internal cuneiform associated with a similar affection 
of the tarsal scaphoid. 


CASE REPORTS 

Case 1. The patient, a white male, six and a half years old, was seen in the summer 
of 1930, complaining of pain in the left foot subsequent to a t^ist of the foot as a result of 
a misstep. Examination revealed that the general physical status of the child was 
essentiall}' negative, save that he walked with a limp on the left side. Locally, there was 
tenderness on the dorsum of the foot in the region of the internal cuneiform. There 
was no ecchjTnosis, redness, local heat, or oedema. 

Roentgenographic examination of the left foot (Fig. 1) revealed that the internal 
cuneiform was definitely deformed and much smaller than normal, especially in its longi- 
tudinal axis. Its inner two-thirds presented areas of rarefaction and condensation and 
its outlines were smooth but irregular. The scaphoid was markedly underdeveloped, as 
is evident from a comparison with a roentgenogram of a normal foot of a child of the same 
age and sex (Fig. 2), and presented two centers of ossification arranged in a vertical 
alignment, the dorsal being smaller than the plantar segment. In the dorsoventral view 
three centers of ossification were visible. Tlie texture of these centers showed areas of 
apparent rarefaction and condensation. Xo pathological changes were noted in any of 

* From the Ser\-ices of Dr. Samuel Ivleinbenr, Hospital for Joint Diseases, Xew 
York, .and the United Israel Zion Hospital, Brooklyn, Xew York; and the First Ortho- 
paedic Division, Hospital for the Ruptured and Crippled, Xew York. 
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CiiRO 1. RociitKcnonmm of Uie patient's liRlil foot stiowinf; ii similar Case I. Antoroposterior ami lii,lei-nl views of (he left foot I wenty-six 
apijoaranen of (he internal enneiforin. 'I'hc scaphoid presents two months aft.er Fij;. 1, sliowinK a diminulion in the loiinitudinal diameter 
crnlers of ossification hut no areas of rarefaction or condensation. of the scaphoid and of the internal cuneiform, 'fhe former still iircse.nts 

chaiiKcs in caleitication, while tlio latter presents a normal structure. 
The outline of the scaphoid is irrcKular. 
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the other tarsal bones. Roentgenograiihie examination of tJic riglit foot (Fig. 3) re- 
vealed identical chaTigcs, with the exception that the scaphoid did not show any changes 
in calcification, although it presented t wo centers of ossification. 

The patient was treated with adhesive strajrping for t wo weeks and was relieved of 
his pain. Two years later, the patient was recalled and (picstioning elicited that the 
interval history was negative .save for the observation by the parents that the child 
walked with his feet tui'ned out. Physical e.xamin.ation at that time was negative, save 
for a moderate grade of double weak feet. 

A roentgenographic study made twenty-six months subsequent to the previous 
examination (Fig. 4) — that is, at the age of eight years and eight months — showed that 
the internal cuneiform is somewhat compressed in its longitudinal diameter. Its struc- 
ture, however, is practically normal. 4'he scaphoid is also comirressed in its longitudinal 
diameter, and presents several areas of rarefaction and condensation. It is also noted 
that the outline of the scaphoid is iri egular. Ex.amination of the right foot (Fig. 5) shows 
a similar condition, with the exception that the rarefaction and condensation in the 
scaphoid is not quite so marked. 

Case 2. Ihe patient, a colored male, six and a half years old, was admitted to the 
Out-Patient Department of the Hospital for Joint Diseases because of a fracture of the 
forearm. He had no complaint referable to his feet. Phj^sical examination was nega- 
tive, save for the local condition in the forearm. He had in addition a mild grade of 
double weak feet. His right foot was roentgenographed for purposes of comparison with 
that of Case 1. Much to our surprise, we found a roentgenograidiic appearance (Fig. 7) 
similar to that in Case 1. Both the scaphoid and the internal cuneiform presented ir- 
regularities in calcification and outline, while their longitudinal diameters were slightly 
diminished. The patient was lost from sight and a roentgenographic studj" of the left 
foot could, therefore, not be made, much to our regret. 

COMMENT 

A consideration of the clinical and roentgenographic findings in the 
first patient makes it very evident that we are dealing with an instance of 
the so called osteochondritis of the internal cuneiform of both feet, asso- 
ciated with an alteration in the scaphoid consisting of multiple nuclei of 
ossification, underdevelopment, and later changes in morphology sugges- 
tive of the end result of Kohler’s disease. The mild clinical history 
referable to the left foot, the lack of clinical manifestations of any dis- 
turbance in the right foot, the marked roentgenographic changes, the 
association with the classic disturbance of the scaphoid, the subsequent 
course and the practically complete reformation of the affected bones, 
leave little doubt as to the character of the lesions. The second case is 
very definitely one of osteochondritis of the scaphoid, as shown by the 
roentgenographic study; the appearance of the cuneiform is so similar 
that the same diagnosis — namely, osteochondritis — seems reasonable and 
correct. 

A review of the literature on ossification of the internal cuneiform 
shows that according to Gray, Piersol, Bailey and Miller, and Kreuscher, 
the center of ossification appears during the third year. Spalteholz 
notes its appearance during the first year of life. Cohn states that ossi- 
fication begins at three and one half years of life, while Haret, Dariaux, 
and Qu^nu list its appearance at one and one-half to two and one-half 
years of life. Piersol also notes that very exceptionally the cuneiform 
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Ciiso 1. Anteroposterior iind latcnil views of the rifilit fool twenty-six lloentRenognim of n, normal foot of a boy, eight and a half years old, for 
months after Fig. :i, showing the reduction in the longitudinal diameter n comparison with Figs. 4 and ,'j. 
of the internal eunciform and the scaphoid, the irregular outline of the 
.scaijhoid, and the normal calcification of theiso bones. 
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Fig. 7 

Case 2. Anteroposterior and lateral views showing the lessened longitudinal 
diameter of the scaphoid and internal cuneiform with irregulaiities of outline and 
areas of condensation and rarefaction. 

presents two ossific centers, and the bone may be divided by a suture into 
two, a dorsal and plantar. 

The consensus of opinion is, therefore, that ossification begins at 
about three years of age. Immediately thereafter there is an unusually 
rapid growth to bring this ossific center to a size that is normally con- 
siderably larger than that of the second cuneiform which, according to the 
same authorities, begins to ossify at three or four years of age. There is, 
therefore, at this age a state of great developmental activity which brings 
with it a physiological weakness incidental to the rapid growth, thus 
making it a favorable site for the development of an osteochondritic 
disturbance. 

The center of ossification for the scaphoid appears, according to 
Gray, and Bailey and Miller, at four years of age. Piersol and Spalteholz 
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place its time of appearance at four to five years of age, while Cohn notes 
it at three and one-half to four, and Haret, Dariaux and Quenu at two 
and one-half to three and one-half years of age. None of these authors 
makes mention of multiple centers of ossification, except Haret, Dariaux 
and Quenu who speak of a “poinie interne” at four to five and one-half 
years of age. It seems, therefore, justifiable to assume that the multiple 
areas of ossification noted in our case is not a normal variation. Further- 
more, the subsequent appearance of both scaphoids, the areas of irregular 
ossification, their irregular outlines, and subnormal size all speak in favor 
of the belief that these bones were also subject to osteochondritic changes. 
A comparison of Figures 4 and 5 with Figure 6, which is a roentgenogram 
of a normal foot of a male child of the same age as that shown in the former 
figures, will make the above described changes verj^ eiident. 

A detailed discussion of the etiology of this condition will not be 
entered into in this brief presentation, for this matter has alreadj' been 
discussed in detail in previous communications Sufiice it to say, 

however, that in all probability it is due to an imbalance of stress and 
strain imposed upon a phj’^siologically weakened area. This imbalance 
may be due to an increased stress and strain, resulting from an abnormal 
weight or excessive activitj’", or it may be due to a diminished resistance 
incidental to rapid growth. The latter is probabh" the factor in these 
particular instances. 


CONCLUSION 

This communication deals with two cases presenting three instances 
of a hitherto undescribed and apparent^ rare focus of osteochondritic 
derangement of the internal cuneiform associated nith a similar involve- 
ment of the tarsal scaphoid. The subsequent historj' of the first patient 
revealed a benign course and a reconstitution of the affected bones to a 
practically normal, though somewhat deformed and undersized state. 
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AN OPERATION FOR RECURRENT DISLOCATION OF 
THE SHOULDER 

BY PERCY W*. ROBERTS, M.D., XEW YORK, N, Y. 

The fact that numerous operations have been proposed for surgical 
control of recurrent dislocation of the shoulder joint is e^^dence that all 
of them are lacking in some essential feature. It seems proper, therefore, 
to record a procedure which I have used twice during the past j^ear which 
for simplicity and excellent functional results leaves little to be desired. 

Before describing the operation, I wish to call attention to an ob- 
servation made while undertaking studies on the cadaver which led to my 
adoption of the tendon-suspension principle of retaining the humeral head 
in its normal relation to the glenoid fossa. It is obvious that deflection of 
the tendon of the long head of the biceps across the head of the humerus 
to the upper margin of the glenoid was designed to assist in retaining the 
head of the humerus in contact with the scapula. To determine the 
importance of this arrangement, all of the structures spanning the shoulder 
joint were severed except the tendon of the long head of the biceps. It 
was found that if the tendon was then held firmly against the shaft of the 
humerus it was impossible to dislocate the humeral head until sufficient 
force was exerted to rupture the transverse ligament passing from the 
greater to the lesser tuberosity which holds the tendon in the bicipital 
groove. It was evident, therefore, that, in a normal individual, tension 
of the tendon produced b}' contraction of the long head of the biceps is one 
of the important factors in maintaining stability of the shoulder joint. 

Nicola having demonstrated that conversion of the upper part of this 
tendon into a ligament does not perceptibl}^ restrict motion of the shoul- 
der, I proceeded in the following manner to insure stabilitj^ of joints 
which had been habituallj^ dislocating over a period of years: 

Through an incision over the anterior aspect of the shoulder following 
approximately the direction of the fibers of the deltoid muscle, the capsule 
of the joint was exposed and opened b}”^ a T-shaped incision to reveal the 
long tendon of the biceps. The course of this structure was outlined on 
the underlying articular cartilage with a knife. The transverse ligament 
was divided and the tendon was lifted from its natural bed and retracted. 
With a gouge the bicipital groove was extended upward and inward across 
the humeral head, following the markings previously cut in the cartilage. 
This channel was made sufficientlj’^ deep to permit the tendon, when re- 
placed in it, to sink below the level of the articular cartilage. The trans- 
verse ligament was sutured and a stitch carried through both tendon and 
ligament. The capsule was closed, the split deltoid allowed to fall into 
place, and the skin sutured. The arm was then put up in a Velpeau 
bandage until the wound was healed, when the arm was placed in a sling 
and restricted use was permitted. 
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Case 1. Male, aged fifty-two years. Admitted to tlie Hospital for the Ruptured 
and Crippled on December 9, 1931, with n suljcoracoid dislocation of the right shoulder 
which had existed for several months. Patient gave a history of recurrent di.slocation of 
the joint at frequent inte?-v.als, following an accident three years previous to admission. 
X-ray showed diffuse osseous changes in the humeral head, tfic greater tuberosit}', and 
the acromion process. On opening t he joint, the head of the humerus was found tightly 
bound down under the coi-acoid jirocess, making reduction extremely difficult. The 
capsule was so firmly adherent to the head of the humerus that it was nece.ssary to resort 
to sharp dissection to release it. The transverse ligament was ruptured, and the tendon 
of the long head of the biceps was so frayed at the level of the tuberosities that its con- 
tinuity was preseiA'cd by a few filrrous shreds. AV’ith a gouge the bicipital groove was 
extended upward and inwai'd, the tendon was repaireil and placed in the channel cut for 
it, and a suture was passed through the tendon and the remnants of the transverse liga- 
ment. To permit union of the tendon, the arm was kept in a splint for several weeks 
before active motion was irermittcd. Return of function was slow in this case, as was to 
be expected in a joint so Iradly damaged, but eventuallj' full range of motion was restored 
and there has been no recurrence of the dislocation. 

Case 2. Male, aged twenty-three j'ears, athletic type. Admitted to the Hospital 
for the Ruptured and Crippled on June 2, 1932. He had sustained a dislocation of the 
right shoulder five years previously. Since that time the dislocation of the shoulder 
occurred at frequent intervals, often without unusual strain. He was operated upon the 
day after admission by the method described above. On the eleventh day a sling was 
substituted for the Velpeau dressing and moderate use of the arm was permitted. In 
four weeks joint motion was possible throughout the normal range. From the fifth 
week on the patient indulged in increasing!}’’ strenuous gymnasium work, including 
boxing, wrestling, and overhead lifting of lieavy weights. He also performed exercises 
on the parallel bars culminating in “hand stands” with the trunk and legs extended 
vertically upward supported by the arms. In addition to this, he has played tennis and 
professional football. He has experienced no sense of handicap in athletics, nor has 
he been conscious of the slightest instability of the joint, notwithstanding the severe use 
to which it has been subjected. 

While the results of two cases operated upon within a year do not es- 
tablish beyond question the value of this method of stabilizing shoulder 
joints subject to recurrent dislocation, there is reason to belieA'’e that it 
will prove an effective means of controlling these troublesome disabilities. 


A CASE OF COMPLETE DISLOCATION BETWEEN THE 
FIFTH AND SIXTH CERVICAL VERTEBRAE, 
WITHOUT FRACTURE 

BY EDWARD N. REED, M.D., SANTA MONICA, CALIFORNIA 


Complete dislocations between vertebrae, without fracture, are in- 
frequent. In the cervical region they are usualb’’ fatal. The following 
case is of interest because of the complete dislocation without fracture, 
and because, in spite of severe cord damage, the patient not only survived 
but recovered a considerable amount of cord function. 


Mrs. G. T., female, married, aged twenty-three years, on June 25, 1931, while 
playing on the beach, was lifted up and came down on the top of her head, with her neck 
flexed sharph* forward. She was almost immediatelj' paralyzed in all extremities. The 
paralysis was at first spastic but in a few hours it became flaccid. 

Roentgenograms of her cervical spine showed an almost complete dislocation of the 
fifth cerv’ical vertebra forward on the sixth. There was no e\’idence of fracture. 

The neurological examination by Dr. Carl Rand showed a conscious and rational 
woman, suffering with considerable pain in the neck. Both lower extremities were com- 
pletel}' paraij’zed, with inability to move any muscle group. She was completely 
paralyzed in both forearms and hands. She was able to raise the arms at the shoulders, 
but could not lower them. She could flex both forearms but could not extend them. 
There was a complete loss of all forms of sensation ending abruptly at a level corre- 
sponding with the fifth and sixth cervical cord segments. The abdominal and epigastric 
reflexes were gone. The right biceps jerk was active, the left gone. Triceps, radial. 


and finger jerks were gone on each side. 
The knee jerks were quite active, the left 
being quicker than the right. The Achil- 
les tendon jerks were active and equal. 
There was no Babinski on either side. 




Fig. 1 

Before reduction 
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Fig. 2 

After reduction 
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Breathing was purely diaphragmatic. There was retention of urine. 

On tlie following clay all deep reflexes had disappeared. 

Dr. John C. Wilson of Los Angeles reduced the dislocation on the day following the 
accident, by traction and manipulation, with the patient under anaesthesia. A head 
harness was put on, with two joounds of traction weight. Roentgenograms taken im- 
mediately after the manipulat ion showed a perfect reduction of the dislocation. 

After six days the head traction was removed. The following daj', on turning her 
head slightly, the patient felt something snap and immediatelj" there was a return of 
severe pain in the neck. Rocnigcnographic e.vamination showed a recurrence of the dis- 
location between the fifth and sixth cervical vertebrae. Dr. Wilson was away from the 
city at this time and the author was called upon to reduce the dislocation, which was 
again accomplished by traction and manipulation, and the reduction checked by x-ray. 
The head traction, with two pounds of weight, was kept on for four weeks, and on its 
removal a Thomas Collar was applied, which was worn for two months. 

In spite of scrupulous care the patient developed an extensive ulcer over the sacrum. 
This was healed at the end of six months. 

At the end of two months there were still increased reflexes in all four extremities, 
with ankle clonus and Babinski refic.xes on both sides. But there was considerable 
motor return in the upper extremities and beginning of motion in the legs, with good 
tactile sensation and some pain and temperature sensation in all four extremities. 

The patient ran a temperature throughout the first five weeks, over 105 degrees, 
a.xillary, on two occasions; at the beginning of the sixth week the temperature again 
became normal. 

Control of bladder and rectum were lost and at time of last check-up, on .4pril 4, 
1932, had not been regained. 

Examination on April 4, 1932, showed: Babinski reflex pi'esent on both sides, no 
ankle clonus, knee jerks exaggerated, from the suprapubic region downward tactile 
sensation but no pain or temperature sensation. 

There is marked incoordination and muscular overaction in the lower extremities. 
Coordination in the upper extremities is fairly good. She can write a little. Sensation is 
good. She is beginning to walk in braces and with the aid of low parallel bars. 



DISLOCATION OF A SINGLE CUNEIFORM BONE 

BY DWIGHT F. CLARK, M.D., AND H. A. QUINT, M.D., EVANSTON, ILLINOIS 
From the Surgical Department of the Evanston Hospital 

It is apparently necessary that an unusual dislocation, such as that of 
a single cuneiform bone of the foot, be produced by an unusual mechanical 
force. A review of the literature shows scarcely a half dozen references in 
which mention is made of a dislocation of the anterior tarsal bones of the 
foot. None refer to the displacement of a single cuneiform bone. 

The following case is reported at this time inasmuch as more than a 
year has passed since the injury and it is possible to comment satisfactorily 
on the end results: 

On October 26, 1931, Mrs. M. S., aged twenty-seven, was driving an automobile 
which, by the time it had skidded ofif the pavement, had succeeded in reducing its speed 
to a moderate rate when it collided with a tree. The patient stated that her right foot 
became doubled under the brake pedal at the time of impact; that she felt no particular 
pain at the time of injury; and that only a sense of numbness was experienced when she 
was removed to another automobile and taken home. Examination of the foot at that 
time showed no laceration of the skin but a considerable swelling of the dorsum of the 
right foot and inability to bear the weight on it. IMiile roentgenograms at that time 
showed no injur}’ to the right leg bones, there was found a dislocation of the middle cunei- 
form bone and also a fracture of the distal extremity of the third metatarsal bone of the 
right foot. Under nitrous oxid gas at the Evanston Hospital the same day, an effort was 
made to reduce the cuneiform dislocation and a plaster cast was applied with the foot in 
extension, on account of the apparent tendency to redislocation if the foot was allowed to 
return to dorsiflexion. Films taken the following day showed that reduction had not 
been satisfactorily accomplished. Two weeks later, after immobilization in different 
positions with such pressure applied as was borne well, only a slight improvement was 
noticed in the position of the cuneiform bone. It was therefore concluded that reduction 
and maintenance of this bone could not be accomplished in our hands and an open opera- 
tion was decided upon for correction of the deformity. Dr. John L. Porter, who exam- 
ined the patient, was in agreement with this decision. On November 16, 1931, or ap- 
prox-imately seven weeks after the original injury, a cur\-ed longitudinal incision, two and 
one-half inches in length and centered over the cuneiform deformity, was made, having 
enough lateral convexity to escape the promontory of the dislocation. The exposure of 
the middle cuneiform bone, after retraction of soft parts down to the periosteum, showed 
that the bone was not capable of being replaced in its former position without completely 
freeing it from its surrounding attachments and performing what would appear to have 
been a mutilating procedure with risk of jeopardizing future function. The alternative 
of an osteotomy confined to the middle cuneiform bone was therefore performed. \ 
gouge chisel was driven across the elevated portion so that that part of the bone was not 
only removed flush with the dorsal curve of the tarsus but enough was removed so that a 
slight concavity remained. The fascia and soft parts were stitched over with consider- 
able care so that a smooth surface for the superimposed tendons might e.xist. The ac- 
compan}-ing illustrations show the original dislocation of the cuneiform bone, the fracture 
of the distal extremity of the third metatarsal, the failure of various attempts at reduc- 
tion and maintenance, and the final satisfactor}’ result of the osteotomy together with the 
development of callus in the fractured metatarsal. The patient has been able to dance 
and use the foot without pain. Examination at this date shows no apparent difference in 

237 







DISLOCATION OF A SINGLE CUNEIFORM BONE 


239 


the appearance or contour of the two feet, although the patient still experiences some 
slight pain in bad weather or after overuse. It is now possible for her to be fitted with 
mated shoes. It has come to be our conclusion that what disability existed may now be 
attributed more to the irritation at the site of the fracture at the distal extremity of the 
third metatarsal bone than to the cuneiform dislocation and subsequent osteotomy. 

This case is brought to your attention partly on account of its raritj’’ 
and partly because of the probability that such cases occur more often 
than maj’’ be supposed. It is fair to assume that an appreciable number of 
foot injuries, diagnosed as sprains, may reaUj’- include a tarsal cuneiform 
dislocation. It is also probable that improperl}’- taken x-rays, especiallj’’ 
those taken in the lateral position with a certain degree of rotation, maj' 
fail to bring out such an anomal}’- even when well interpreted. Further- 
more, there may be no doubt but that inexperience in interpretation in 
either good or bad films is responsible for the neglect of recognition and 
proper treatment of this important and disabling injurj^. It is our con- 
viction that, like carpal dislocations, the lajdng down of fibrous tissue in 
the bed of the misplaced bone soon makes reduction mechanicaUj’- impos- 
sible and it may not be successfully accomplished even when attempted 
verj” early. Inasmuch as the very few instances of record show both in 
treated and untreated cases rather uniformly poor functional and ana- 
tomical results, it stands to reason that if we would preser^'e the spring in 
the patient’s step, avoid permanent injury’- to the arch, and prevent a 
permanently thick and painful foot that can be fitted to shoes only with 
difficulty, this supposedly unusual injury should be added to those we 
must consider in the differential diagnosis of injuries to the forefoot. 
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C'Al^POMETAC.'AKPAL AHTHPOPLAS'J’Y OF THE THUMB 

BV HOBKUT BATTBHSOiV, M.I)., KXOXVIBBE, TENNESSEE 

Ankj^losis of (he ihuiiih \vi(h (he digi( l 3 ’'inK in (lie same plane as the 
hand renders the member prac(icall 3 ’’ useless. This is especiallj'’ true if 
the fingers arc s(ifi" in comple(e exiension, and the hand is swollen and 
indurated fiom passive conges(ion and disuse. 

The problem prcsen(cd in (hc.se ca.scs is four-fold: 

1. To overcome the fiat hand dcformit.y; 

2. To flex (he fingers and rcs(ore mo(ion, especially apposition 
to the (humb; 

3. To overcome brawii}^ swelling and promote normal circula- 
tion; 

4. To juobilize the thumb and develop its power of apposition to 
(he fingers. 

The first three indications are met b}'- procedures well known to 
orthopaedic surgeons, but in dealing with an ank 3 dosed thumb I was as- 
tonished to find onl 3 ’- one reference to an arthroplast 3 ’- of the carpometacar- 
pal joint. MacAusland ^ states that this case was successful, and that the 
patient used the thumb in ten da 3 's. 

CASE BEPOKT 

While driving an automobile in December 1931, Mr. V. L. was “side-swiped" bj' 
another car, while his left arm was projecting from the window. He received a compound 
comminuted fracture of the left elbow, and a Bennett's fracture of the left thumb. 

Upon e.xamination April 1, 1932, I found he had a painless range of motion in the 
elbow, from 90 degrees to 135 degrees, with some rotation. The thumb was ankylosed 
at fortj’^-five degrees’ abduction. The axis of the thumb coincided with that of the hand. 

There was a slight “give” at the carpometacarpal joint, the ank 3 dosis being fibrous. 
The hand was greatlj'^ increased in size, fiat and indurated, with the fingers stiff in com- 
plete extension. The roentgenogram showed about one-third of the inner portion of 
the base detached, and Ijdng between the first and second metacarpals, preventing 
adduction. It was decided to restore the use of the hand, as the first step in the restora- 
tion of the function of the arm. 

TECHNIQUE OF OPEKATION 

On March 30 an operation was performed as follows: 

A straight incision was made, extending from the dorsal surface of the interphalangeal 
joint of the thumb proximally, and passing over the “anatomical snuff box” between 
the extensor tendons. The incision was carried to the bone between these tendons which 
were retracted to different sides. The carpometacarpal joint was opened. Dense 
adhesions were encountered as the joint surfaces were e.xposed, b 3 " completely severing 
these and the capsule beneath. The displaced portion of the head was removed with 
considerable difficulty. In doing so the radial artery was torn. The profuse hemorrhage 
that ensued was controlled by a tourniquet, and the operation was completed. It was 
found later that simple pressure with dressings and elevation controlled the bleeding. 

The base of the metacarpal was freed entirely from the surrounding soft tissues and 
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Fig. 1 Fig. 2 

Showing range of voluntarj- motion in thumb and fingers, July 18, 1932. 


brought out of the wound. The cartilage was practically gone. Sufficient of the bone 
was removed to permit free motion, and the surface was rendered smooth with a file. 
No attempt was made to reproduce the exact shape of the normal joint surface; it was 
simply rounded off. A strip of fascia lata of sufficient size was removed and ^Tapped 
around the head, and held in place with purse-string suture. The inner glistem'ng surface 
of the fascia was placed externally or ne.xt to the joint. The greater multangular joint 
surface showed evidence of disuse, but was little damaged. The wound was closed 
and a cast was applied with the thumb abducted and drawn medialward over the palm. 

Active motion was begun the twelfth day. Measures were instituted to restore 
form and function to the rest of the hand at the same time and continued daily. There 
was surprisingly little pain and soreness in the new joint after two weeks. 

Efforts to flex the fingers were continued until the end of May, but were fruitless on 
account of the contracture of the thickened capsules. Open posterior capsulotomies 
were accordingly performed May 30, 1932, by the subperiosteal elevation method of 
Sih^er. Flexion was then easily secured and maintained to a large e.xtent. Phj-sio- 
therap 3 ’ was continued for several weeks. 

RESULTS 

The range of motion of the thumb is normal and power to grasp all but ver\- small 
objects has been restored, as is shown bj' the illustrations. Patient was able to return 
to work as a truck driver, September 1932. 
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OLD DISLOCATION OF THE SHOULDER 
A New Instrument for Reduction * f 

BY WILLIAM ARTHUR CLARK, A.M., M.D., F.A.C.S., PASADENA, CALIFORNIA 

On attempting to reduce an old dislocat ion of the shoulder by traction 
there is no stable point, for countertraction. The heavy pectorals and the 
other muscles inserted near t he head of the humerus transmit the pull to 
the whole shoulder girdle, which is thereby displaced in the same direc- 
tion as the humerus when traction is made on the arm. Even in attempt- 
ing open reduction, a fulcrum for leverage is not available. In attempting 
these open reductions it is seen that some method for getting counter- 
traction directl}’’ on the scapula is needed. 

The simple instrument described below will exert adequate traction 

on the head of the humerus 
and at the same time hold 
back the glenoid. 

The instrument is made 
of heavy strap iron two and 
two-tenths centimeters wide. 
The main arm is thirty centi- 
meters long and a handle 
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Fig. 1 

Photograph sliowing detail of 
shoulder tractor. 


long 

sixteen centimeters long is 
formed by bending the iron at a right angle. The right- 
angle bend is reenforced with a wedge of iron soldered in 
the corner. In the handle part is a hole two centimeters 
from the main arm, through which is passed, fitting loosely, 
an ordinary bolt about fifteen centimeters long, with wing 
nut. The head end of the bolt is reshaped into a hook. 
The main arm ends in a shallow fork made to straddle the 
coracoid process. At the end, on the same side as the 
handle, is a spur made to impinge against the margin of 
the glenoid. 

Having exposed the head of the humerus through an 
anterior deltoid incision, a wire is passed through it, just far 
enough down from the spongy bone to get a firm attach- 
ment. If there has been a fracture of the greater tuber- 
osity or any other part of the head, the resulting callus, 
as well as the original fragment, must be removed. The 
remains of the joint capsule is opened up and retracted so 
that the glenoid cartilage is visible. Muscles and fascia 
^ must be cut from the distal third of the clavicle and 

*From the Orthopaedic Department, Los Angeles County Hospital. Service of 

Dr. T. M. Hart. „ , „ 

t Presented at the Annual Meeting of the American Orthopaedic Association, 

Toronto, June 18, 1932. 
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Fig. 2 


Tractor applied wth end on the coracoid. 


reflected forward to get a good exposure of the coracoid process as well as 
of the dislocated head. It has been found necessary to sacrifice practi- 
cally all of the muscle attachments around the head so that it is com- 
pletely free to be pulled out. 



Fig. 3 

Tractor applied with end on edge of glenoid. 
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The forked end of the extension tractor is then set firmh'- against the 
base of the coracoid process and the wire placed over the hook. Gradual 
traction is then obtained by means of the winged nut. When the head is 
well out from under the coracoid and at the level of the glenoid fossa, the 
traction is released and the tractor changed from the coracoid to the 
posterior margin of the glenoid, the spur at the end of the tractor being 
made to impinge against this margin. Traction is again applied. 
manoeuvring the tractor, the proper direction of pull can be obtained to 
bring the head of the humerus into the glenoid fossa. The long head of 
the biceps tendon should be kept anterior to the head of the humerus. 

I have used this tractor successfully on four cases. The first was a 
woman with a subcoracoid dislocation and fracture of the greater tuber- 
osity which had remained unreduced for seven weeks. Attempt at closed 
reduction under gas failed, even after the arm had been in continuous 
skeletal traction for ten da^'s. The result of open reduction with the aid 
of the tractor is shown in Figure 2. Three months later the head was 
still in normal position and function good. 

The second case was of a verj-- muscular man of fiftj'-seven with a 
subcoracoid dislocation of two months’ standing. This was a ver}' 
difficult case, but the head w'as finaU}"- manoeuvred into the glenoid fossa. 
Two months later the patient reported that the shoulder was still in 
place and, although motion was not normal, he was using the arm and 
noticed gradual improvement. 

Case 3 was that of a Mexican sixty-two j'ears of age. A subcoracoid 
dislocation had persisted for three months. It was reduced April 1, 1932. 
The long head of the biceps was accidentallj’- ruptured near the glenoid 
and had to be sutured after the reduction. Motion was started in two 
weeks. Later information could not be obtained at this writing. 

Case 4 (with Dr. Hart) was the most difficult of all, although the 
subcoracoid dislocation had been present onlj' five weeks. The patient 
was a man of about fiftj^-five. The difficulty was due to our attempt to 
reduce it without sacrificing the muscle attachments around the head. 
It was thought that this might be done in view of the comparativeh* short 
duration of the lesion. However, after breaking the tip of the coracoid 
bj’’ counterpressure, the muscles had to be sectioned at the head. Counter- 
pressure was then transferred to the posterior margin of the glenoid and 
reduction accomphshed. 

The instrument has been used successfully by three other surgeons in 
one case each, one being a dislocation of six months’ duration. 



IMPROVED APPARA^J’US FOR RUSSELL TRACTION 

BY D. O. CIIAMBEKLAIN, M.l)., BItOOKLVN, NEW YORK 
Kings Counltj Ilospilal 

In 1924, R. HamiKon Russell of Melbourne, Australia, described a 
sj'^stem of treatment, of fracture of the femur which has been employed 
frequently at Kings County'’ Hospital. The setting up of the necessary 
apparatus entails considerable work, a fact appreciated by the writer who 
was confronted with five such requirements in his first six days on the 
Fracture Service, so that a short cut was precipitated. 

The apparatus, as shown in Figure 2, consists of a three-quarter inch, 
curved, galvanized iron pipe, thirty'- inches long with stj-aight ends which 
permit telescoping of twelve inches, the intermediary six inches being 
curved to make an angle of 150 degrees. A bed hook which was designed 
by L. W. Roessler, a bracemaker of the Mayo Clinic, and described by 
Hugh T. Jones, is attached on the concave surface tw'elve inches from the 
lower end. Both ends have a collar through wdiich a set-screw is sunk 
and from which protrude snugly fitting iron bars twelve inches long, 
bearing one pulley for the upper end and tw'O for the low'er. 

The apparatus was constructed primarily for beds wdth a high hori- 
zontal bar, though with slight modification it could easily be made to fit 
any bed. Turned concave side upward, the lower pole is introduced 
from the foot of the bed through the space between the vertical bars 
which will be closest to the injured member, until the arms of the hook 
come in contact with the neighboring vertical bars of the bed. The 
apparatus is then rotated about the cross bar as its axis describing an arc 



Fig. 1 2 

Stages in application of apparatus to foot of bed. The apparatus. 
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Fig. 3 

The apparatus in use. 


of 180 degrees (end for end). The concatdty is now downward, the long 
pole directed upward over the leg, the short pole downward toward the 
floor. 

The telescoping pulleys are then adjusted in the position described by 
Russell. The six-inch inequality in length of poles is balanced when 
weights are applied for the traction. 

Aside from the ease of application, interference with the .x-ray tube is 
avoided and there are no parts to get lost. 
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MODIFICATION AND EXI’ENDF.D USES OF 
BEADFOKD FRAME 

BY GKOHGK iM. LOGAiV, M.l)., AKUOX, OHIO 

Since the Bradford frame, or some modification of it, is so frequently 
used in maintaining patients, sufifering from various conditions, in the 
recumbent position, its use could be extended great I}’’ and certain other 
t3’^pes of patients be handled with greater ease, safetjq and comfort, if it 
were but made more comfortable to llie patient. 

The original Bradford frame, even with a supporting strip beneath 
buttocks, is not comfortable to patients because of parts sinking through 
the wide, rectangular-shaped aperture when the supporting strip is in 
position and particularh’’ so when it is removed to permit use of the bed- 
pan. In the latter ca.se it often permits more movement of the parts 
than is desirable from the standpoint of attempting to maintain im- 
mobilization, and also permits a resultant position certainl}’^ not desirable 
from the standpoint of comfort of the patient. 

These objections to the original Bradford frame can be overcome 
largely b}’’ modification in the construction of the canvas support; and 
with a moderate amount of care in placing the patient on the canvas, the 
modified Bradford frame serves all the purposes of the original. The 
essential modifications are the changing of the rectangular-shaped aper- 
ture in the original to a diamond-shaped one in the modification and sup- 
porting the margins of the diamond-shaped aperture by strips of the 
same material along margins of the aperture, extending to the outer 
margins of the canvas, for reenforcement and to prevent sagging at the 
point where the maximum weight is sustained. 

The essential features of construction and uses of this modification 

are: 

1. Heavy, firm material — twelve-ounce white duck. 

2. Supporting strips, of same material eight inches in width, 
securely sewed to the under side of the main canvas in diagonal direction, 
one margin of which reenforces the diamond-shaped aperture through 
the main body of the canvas. Margins of aperture of main top duck 
to be bound over margin of supporting strips. 

3. Care should be exercised in construction of main canvas not to 
cut too much material in forming aperture that the margin may be 
securely bound and finished. 

4. A three-inch hem around four outer margins of main body of 
canvas securely sewed. 

5. Metal grommets inserted securely along center of hem at inter- 
aMs of three inches. 

6. Aperture slightly closer to one end of main canvas than the 
other — canvas shown in Figure 1 — designed as thirty-three inches is to 
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Fig. 1 

Modification of the Bradford frame by the author. 


thirtj’- inches to provide for patients of different proportions. For patient 
having long legs and short body the short end should be toward the head, 
etc. 

7. The sewing at angles of aperture should be reenforced heavj’- 
linen thread. 

8. The modified Bradford frame should be attached to a frame of 
gas-pipe of proper size,— two inches wider and two inches longer than 
measurement of main canvas and made of one-quarter inch to five-eighths 
inch gas-pipe, the same as the original Bradford frame. The smaller 
sizes are used for children. 

9. The modified Bradford frame may be attached to bed by doubly 
curved straps of iron as in original Bradford frame. 

10. Canvas tightly laced to gas-pipe as in original Bradford frame 
by window-sash rope or bell cord. 

11. Top of Bradford frame when in use should be dressed separatelj' 
in halves by at least four thicknesses of blanket and two thicknesses of 
sheet under body and leg portions and by combination abdominal pads 
made of cotton folded in gauze under buttocks at sides of aperture. 

12. In case the Bradford frame is used for a patient with incon- 
tinence of urine, a rubber sheet thirtj"^ inches by twent}''-three inches maj-- 
be used with an opening in the center made bj-- cutting, as in a crucial 
incision, slightlj’’ less in extent than the width or length of the aperture, 
so that the points of the rubber dam thus formed will hang down through 
the aperture and conduct the escaping urine into a bedpan beneath the 
frame without soiling the canvas. 

13. The modified Bradford frame ma}’’ be used to advantage in all 
cases endangered bj^ unnecessarj’’ moving and lifting on bedpans, — such as 
injured and fractured spines and pelves and thighs, with or without 
plaster-of-Paris casts or other supporting apparatus; and in cases with 
incontinence of excreta and in all other subjects too dangerous, painful, or 
burdensome to be lifted upon a bedpan. 

14. Dimensions of modified Bradford frame ma}' be \-aricd casih', 
either wider or narrower or longer, to suit patients of c.xtraordinarj- sizes. 
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15. O'hc AVhilnian inodificalion of (ho Bradford frame, in which the 
longitudinal arms of (ho rod angular gas-pipe frame arc curved, thus 
permitting (he hyporox(onsion of (ho spine in any desired segment as may 
bo indica(cd, may be added. 

16. A Balkan frame may be orocicfl over (he modified Bradford 
frame as over (he original. 

17. Where (rad ion in longi(udinal diroc(ion is required, the patient 
is easil}" maintained in (he prof)er position on (ho frame by elevating the 
foot of the bed sufficient I}'’ (o enable gravitation of patient to balance 
traction toward head of bod. 



N^ATHAXIEL ALLISON 


NATHANIEL ALLISON 
May 22, lS76-August 30, 1932 

The medical profession of America has lost a noted surgeon; the American Ortho- 
paedic Association an eminent member, wise in its counsels, a friend of many and the 
companion of a few. 

Nathaniel Allison, bom in Webster, Missouri, Maj' 22, 1S76, was the son of James 
Allison, pioneer merchant, and grandson of Dr. Nathaniel Allison, pioneer physician of 
Audrain County, Missouri. The family tree sprang from early English, Colonial, and 
Revolutionary soil. Schoolboy days were spent in St. Louis at Smith Academy, and at 
seventeen he was admitted to West Point. At the end of a year the medical life of his 
greatlj’ beloved grandfather made a stronger appeal than the military career which West 
Point offered. Further preparation at the Penn Charter School in Philadelphia enabled 
him to enter Harvard College in 1S9-1. He transferred to the Medical School in 1S97, 
and receiv'ed his M.D. in 1901. After a training in Orthopaedic Surgerj' at the Boston 
Children’s Hospital, he settled in St. Louis and was e.vtraordinarily successful in combin- 
ing laboratory research with clinical work, gaining the respect which his ability and 
industry desen-ed. 


251 



252 


NATtlAXIKL ALLISON 


III H)()!), lie niiinied Million Aldrieh of Chieufjo. 

Few Ainericnns Inul ii more interest iiifr or useful war service tlian Dr. .\llison. He 
was commissioned as Caiitain and diseliarKcd as a full Colonel. Even before the United 
States entered the War, he had .served with the American Ambulance in Paris. Later 
he was a member of Ibe .Army Hoarfl which standarrlized the splints and dressings of 
the Amci'ican Exjicdit ionary lAirces. On his shoulders rested the chief responsibility 
for an adequate sujijily of these nece.‘'’sifie.s. 'Phe jiroblcms of French manufacture, of 
American transportation, and of proper traininf;of oflicers and stretcher-bearers in the 
apjdieation of these splints wciv knotty prolilems wliicli lie untarif^lcd ivith great skill and 
jiatience. On his return to America in 1010, he was assigned to the Walter Reed Hospital 
as Assistant Director of the iSurgical .Service and, in .Scjil ember JOIO, after his discharge, 
was sent to Rome as rejircsentat ive of the Medical Department of the Army at the Inter- 
allied Congress of Surgery. 'I'he Pre.sidcnt of The United .States awarded him the Distin- 
guished .Service Medal. 

On liis leturn to .St. Loiys, Dr. Allison was made Dean of the Medical Department of 
Washington University, continuing with his other duties as liead of the orthop.aedic 
teaching and hospital stall of the Medical .School. In 1!)2;L his medical Alma Mater 
called him to Host on and he became Profe.s.sor of Orthopaedic .Surgery in the Harvard 
Medical .School and Chief of the Orthoiiacdic Deiiarlment of the Massachusetts General 
Hospital. In H)2f), he was invited by the Unii’crsity of Chicago to become a Professor of 
.Surgery in charge of the Division of Orthoiiacdic .Surgery and this invitation he accepted. 
These heavy responsibilities he continucrl to disebarge until illness made it necessary for 
him to lay them down in 10:52. 

Dr. Allison’s orthopaedic bibliography is voluminous. His monographs deal with 
almost every phase of the specialty in war and in peace. Clinical leads wei'C followed into 
laboratory research, chiefly in association with Dr. Barney Brooks, then his St. Louis 
colleague. Their significant articles on “'I'lie Mobilization of Ankylosed Joints”, on 
“Arthroplasty: Experimental and Clinical Methods”, and on "Bone Atrophj’-:an Experi- 
mental Study of the Changes in Bone which Result from Xon-Use” were published in 
191.5, 191S, and 1921, and represent important contributions to the knowledge of essen- 
tial bone reactions. In addition to his contributions to current medical literature, he edi- 
ted the orthopaedic sections of several .Systems of Surgery. In 1929, with Dr. Frank R. 
Obei’ as American coeditor, and Sir Robert Jones and Mr. Harry Platt, F.R.C.S., as 
British coeditors, he prepared the revised second edition of Jones and Lovett’s “Text- 
book of Orthopedic Surgery”. In 1931, in collaboration with Dr. Ralph K. Ghormley. he 
published “Diagnosis in Joint Disease: A Clinical and Pathological Study of Arthritis , 
and in 1932, in collaboration with Dr. Robert B. Osgood, “The Fundamentals of Ortho- 
paedic Surgery in General Medicine and Surgery”. 

If “a man is known bj' the company he keeps”, Dr. Allison was well known as a 
partial list of the medical and civic societies to which he belonged abundantl}^ attests- 
fellow of the American College of Surgeons, of the New England Surgical Societ}'^, and o 
the American Academy of Arts and Sciences; lionorary member of the British Orthopaedic 
Association; corresponding member of the Socicte des Chirurgiens de Paris; meinber o 
the American Orthopaedic Association (President, 1922), the International Society o 
Orthopaedic Surgery, the American Medical Association, Southern Surgical Association, 
Association of Military Surgeons, Massachusetts Association for Occupational Therapy 
(President, 1925-1929), the St. Louis Surgical Societ 3 q Boston Orthopaedic Club, and 
many urban and country clubs in St. Louis, Boston, Chicago, and Washington. 

Wherever this genial but self-contained and unhurried ph 3 ''sician practised, he e 
came a vital element in the professional life of the community and the trusted advisei o 
important medical institutions. He ivas independent in thought and action and by t 6 
exercise of his own wisdom and effort usually attained the end sought. He broadene 
scope of Orthopaedic Surgery by research; and increased its prestige by the respect in 
which he was held b 3 ’’ medical and surgical colleagues, a respect engendered b 3 ns 
knowledge of men and of medicine. 
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RUSSELL A. HIBBS 

Dr. Russell A. Hibbs, Surgeon-in-Chief of the Xew York Orthopaedic Dispensarj- 
and Hospital and Professor of Orthopaedic Surgery in the College of Physicians and 
Surgeons, Columbia University, died in Xew York on September 16, 1932. His death is 
an incalculable loss to Orthopaedic Surgery. Early in his career he began the long list of 
notable contributions which continued to the end. 

In 1902 he wrote a prize essay on the treatment of fractures of the femur. In the 
same year he pointed out the harmful results which often followed subcutaneous tenot- 
omy of the tendo achillis, and in 1900 published a new method of lengthening the Achilles 
and other tendons. “An Original Method of Operating on Consenital Dislocation of the 
Hip” appeared in 190S. 

“An Operation for Stiffening the Ivnec Joint” was published in 1911. Perhaps his 
greatest achievement, the spine fusion operation, was describctl in a paper callerl “.An 

253 



254 


nUSSKLL A. iiiuns 


Operation for Progressive Spinal Deformities,” appearing in the same year. Although 
this was first used in the treatment of Pott’s disease, the title shows that Dr. Hibbs fore- 
saw the possibilities of the proeedurc in ol.hcr conditions, a vision which soon was fulfilled 
in its application to scoliosis, fracture.s, abnormalities of the lumbosacral region, etc. It 
is not. exaggerating to say that, the ojicration has revolutionized the treatment of those 
conditions. 

A paper on ‘‘Muscle-Bound Feet”, including the apiilication of the new method of 
lengthening the tendo achillis to this condition, was printed in lObl and was followed by 
one on ‘‘An Operation for Claw-Foot” in 1917. 'J'hc first rdsume of the results of spine 
fusion in the treatment of lateral curvature was given in 1923 in ‘‘A lleport of Fifty-Nine 
Cases of Scoliosis Treated by the Fusion Operation.” The last great triumph c.amein the 
perfecting of a method for fusing the hip. 'Phis w.as jniblishcd in 1920. Any one of these 
papers would have secured for him a lasting place in the roll of those who have done 
great things for Surgery. That this whole list .should have come from the hand of one 
man is truly remarkable. 

Dr. Ilibbs’s name probably will be identified most conspicuously with treatment of 
joint tuberculosis. He was at first almost alone in believing that it could he cured only 
by fusing the joint, and his steadfast adherence to this ])rinciplc in the face of wide- 
spread opposition, together with his skill in developing methods for carrjdng it into 
effect, have made him, more than any other, resjmnsildc for its general acceptance today. 
Surely it is not too much to say that he was among the very foremost in placing Ortho- 
paedic Surgery on a modern footing and making it a real p.art of Surgciy. 

Only his associates know the many other sides of this remarkable character. He was 
a genius in organization and administration. When he was appointed Surgeon-in-Chief 
of the New York Orthopaedic Dispens;iry and Hospital at the age of thirty, it was a 
small institution occupying a converted dwelling house. His great ability and enthu- 
siasm won the support which made possible the development of the hospital to its pre- 
sent greatness. In 1903 he founded the New Jersey' Orthopaedic Hospital and was 
afterward responsible for its conduct on the same lines as his own hospital. 

His interest in medical education and his insistence upon the need for better post- 
graduate training for surgeons led to the establishment of the Annie C. Ivane Fellowships 
at the Orthopaedic Hospital. His lectures at the College of Physicians and Surgeons 
aroused the keen interest of all the students and made his course one of the most popular 
in the curriculum. His personality' left its stamp on every' y'oung man who went through 
his hospital as a house officer. He loved nothing better than to meet and talk with t e 
alumni and his interest and warm sympathy' were a source of lasting inspiration to them 

Dr. Hibbs ivas born at Birdsville, Kentucky', on September 1, 1869. He attended 
Vanderbilt University and was graduated from the Medical College of the University o 
Louisville in 1890. After practising for several y'ears in Texas he ivent to New A ork an 
in 1894 became Resident Sm’geon at the New' York Orthopaedic Dispensary and Hospi 
tal. Six years later, in 1899, he w'as made Surgeon-in-Chief. He was appointed 
sor of Orthopaedic Surgery at the College of Physicians and Surgeons, Columbia m 
versity, in 1918. He W'as president of Hope Farm, a community home for children, a 
member of the American Orthopaedic Association, the Interurban Orthopaedic u , 
the Practitioners’ Club, the Union Club, a fellow of the American Medical Assomtion, 
the American College of Surgeons, and the New York Academy of Medicine. 
consulting surgeon of the Presbyterian, French, Babies’, Sea View, and Beekman ree 
Hospitals, the New' York Infirmary for Women and Children, and St. John s Riversi e 

Hospital, Yonkers, New York. - , 

On September 1, 1904, Dr. Hibbs married Miss Madeline Cutting, daughter ot tn 
late Walter Cutting, at Pittsfield, Massachusetts. She survives him, as well as a 
brother and two sisters. 



News Notes 


' Dr. Edward S. Hatch announces that Dr. Dudley M. Stewart is now associated 
■ndth him in practice. Their office is located at 3.505 Prytam'a Street, New Orleans, 
Louisiana. 


By invitation of the Board of Trustees of the Bishop Clarkson Memorial Hospital, 
friends of the Hospital gathered on Sunday afternoon, December 4, for the unveiling and 
presentation of a portrait of Dr. John Prentiss Lord. The portrait was a gift to the 
Hospital from the Staff in recognition of Dr. Lord’s long and faithful sendee to the 
Institution. 


The Annual Meeting of the Interurban Orthopedic Club was held in Buffalo 
on October 2S and 29. .A.n unusualU' interesting program was offered by the Committee 
and by the orthopaedic staffs of the Buffalo hospitals. Cases were presented at the 
Buffalo General Hospital, The State Institute for the Study of Malignant Disease, and 
the Children’s Hospital, and rather remarkable results of treatment of various cases were 
shonm in these demonstrations. 


At the Meeting of the Chicago Orthopaedic Club on November 11, Dr. Ferdinand 
Seidler presented a paper on “The Shelf Operation in Stabilization of the Hip”, and Dr. 
Leo F. Miller spoke on “Orthopaedics as Seen in the Clinics of Prof. Riccardo Galeazzi 
and Prof. Vittorio Putti ”. General discussion followed the presentation of these papers. 


The Journal has been informed of the recent death of Miss Jane .4. Neil, formerly 
principal of the Spalding School for Crippled Children in Chicago. The Spalding School, 
of which Miss Neil became principal in 1914, was the first school of its kind in the coun- 
tr}-. In 1928, Miss Neil became district superintendent of special schools in Chicago 
and she instituted many new courses in the schools under her super\’ision. She main- 
tained that “education of the crippled child is not philanthrop 3 - but enlightened self- 
interest”. 


At the Meeting of the British Orthopaedic Association, held in London, Julj' 27, 
1932, the following officers were elected to ser\-e for the j'ear 1933: 


Emeritus President : 
President : 
Vice-President : 

Hon. Treasurer: 
Hon. Secretary: 
Editorial Secretarj-: 


Sir Robert Jones, Bart., K.B.E. 

A. S. Blundell Bankart 

S. T. Irwin 

W. B. Bristow 

E. P. Brockman 

G. Perkins 

P. Jenner Verrall 

S. A. S. Malkin 

S. L. Higgs 

W. A. Cochrane 

255 


Executive Committee: 



256 


NEWS NOTES 


At the Reunion d’Grthopedie et dc Chirurgic de I’Appareil Moteur de 
Bordeaux on June 9, 19;52, n large number of interesting papers were presented by the 
members and guests. J^lie following list will demonstrate the wide scope of subjects 
considered and the interesting and important papers presented: 

The Myeloplastic Tumoi' of t.hc Upper Portion of the Fibula, with Partial Re- 
section. By Dr. Charles Lasserre. 

Subtrochanteric Osteotomy for Support in Pseudarthrosis of the Neck of the 
Femur. B 3 ' Dr. Andre Treves. 

The Problem of Hyjrerdacl.ylia. By Dr. Max M. Klar. 

Vertebral E]nphysitis in a I’aticnt of 'J'hirty-Eiglit "i'ears. By Dr. Rene 
Gourdon. 

Four Cases of Veidebral Epiphj’sitis in Adolescents. Bj’’ Dr. Benoiste-Pilloire 
and Dr. Ren 6 Gourdon. 

Femoral ]\letapli 3 'sitis. B 3 ' Dr. Benoiste-Pilloire and Dr. Rend Gourdon. 

Multiple Congenital Malformations. B 3 ’' Dr. Benoiste-Pilloire and Dr. Rend 
Gourdon. 

The Technique of Ankylosing the Upper Exlremit 3 ’^ of the Femur in Deforming 
Osteo-Arthritis of the Hip. By Dr. H. L. Rocher. 

A Severe Fracture of the Calcaneum, with Immediate Reduction under Local 
Anaesthesia. By Dr. H. L. Rocher. 

Bilateral Congenital Dislocation of the Radius. By Dr. Charles Lasserre and 
Dr. Saft. 

Osteom 3 "elitis of the Two Hips at Nine-Year Intervals. B 3 ’^ Dr. Edouard Papin. 

An Unusual Lesion of the Cervical Region. B 3 ’^ Dr. Edouard Papin. 

Complete Osteogenic Absence and Ank 3 dosis at the End of Eight Months in 
Extra-Articular Arthrodesis Performed for an Old Congenital Dislocation of the Hip. 
By Dr. Charbonnel and Di\ Masse. 

Old Luxation of the Elbow Treated 63 ^ Osteotomy of the Olecranon. By Dr. 
Robert Guerin. 


At the 14® Reunion Annuelle de la Societe Franpaise d’Orthopedie, held in 
Paris on October 7, 1932, the special subjects considered were “The Surgical Treatment 
of Scoliosis” and “The Early Treatment of Acute Osteomyelitis”. 

Dr. Fevre, of Paris, presented the subject of Surgical Treatment of Scoliosis. He 
took a moderate position in regard to the surgical treatment, reserving it for cases which 
have had prolonged conservative methods and those in which the conservative treatment 
is not particularly encouraging, — for instance, in paralytic scoliosis. He presented a new 
method of procedure, simple and rapid, which provides a large area for the graft. 

The Early Treatment of Acute Osteomyelitis was presented by Dr. Ingelrans, of 
Lille. He gave a review of the different forms of treatment, including vaccination and 
the total and early excision of the diaph 3 ^sis, as well as the simple periosteal incisions ^yith 
or without trephining. In his conclusions he stated that, although early resection gives 
good immediate results if done under proper conditions, it is not always considered 
necessary, and up to the present there has been insufficient time to determine the com- 
plete end results. 


At the 41® Congres Frangais de Chirugie, held in Paris in October, 1932, Prof. 
Cun^o, of Paris, and Prof. Rocher, of Bordeaux, discussed “The Surgical Treatment of 
Chronic Non-Tuberculous Arthritis of the Hip Joint”. 

A most complete presentation of this subject was given, too thorough and too com- 
plete for abstract. In the first part were discussed the essentia] features, — such as, 
etiology, pathology, clinical symptoms, and therapeutic indications. The second portion 
of the presentation was devoted to a consideration of the surgical technique of the 
various procedures. 
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The XXIII Congresso della Societa Italiana di Ortopedia was held at the 
Istituto Rizzoli in Bologna on October 15, 16, and 17, under the leadership of the Presi- 
dent, Prof. Riccardo Galeazzi, and a most interesting program was presented. 


Professor BoJidar Spisic, President of the Yugosla^^an Orthopaedic Societ 3 ’^, opened 
the Congress of the Yugoslavian Orthopaedic Society and the Czechoslovakian 
Orthopaedic Society at Zagreb on October 3 bj- his Presidential Address in which he 
considered especiallj- the subject of the care of cripples and the position of orthopaedic 
surgerj% Professor Spisic stated that, at the beginning of his work in Zagreb twentj'-five 
j'ears ago, orthopaedic surgerj' was unknown, but now its importance is being graduallj' 
recognized, as is seen bj' the organization of this new Societj’’. He gave full credit to the 
men prominent in this specialtj’, both in Europe and in America, and acknowledged their 
influence in the development of orthopaedic surgerj' during the last two decades. 

Along with this development there has also been the recognition of the need of the 
care of the cripple and his right to obtain such care. He stated that the cripple, although 
handicapped bj’' his deformitj', must stUl remain a part of the communitj' and is, there- 
fore, entitled to the opportunitj' for education and adequate training for self-support. 
He also called attention to the psjxhological effect of the cripple’s phj'sical infirmitj’- and 
the need of reconstruction of his mental attitude, and pointed out that everyone in the 
communitj’ should contribute to this work. The cripple can and must be made a useful 
member of societj’, and to accomplish this it is necessarj’ that some occupation be found 
for him of which he is capable. These goals were kept in mind in the founding of the 
Orthopaedic Hospital in Zagreb, and a large part of this Institution has been devoted to 
this special work. 

The Societj' had a verj’ successful meeting in which members from both Yugo- 
slavia and Czechoslovakia took an active part. 



Current Literature 

The Diagnosis and Theatment of Postukad Defects. By Winthrop M. Phelps, 

B.S., M.D., M.A., F.A.C.S., and Robert .T. H. Kipluitb. Springfield, Illinois, 

Charles C. Thomas, 1932. .$4.00. 

In this rather unusual book t he author has given the results of long study of this sub- 
ject of posture, using an e.vf ensive series of examinations of young people of various ages, 
and has also considered the information which has been contriliuted by the several 
branches of medicine. Posture is presented as one of tiie considerations in the general 
problem of development and growth as influenced bj' environment and heredity. 

In the first portion of the book the function of the structural variations are treated 
and many practical but often not sufliciently recognized conditions are demonstrated. 
The athlete is not necessarily perfect, and the normal posture must vary considerably 
with different ages. Various conditions connected with the development of posture 
and growth are clearly discussed and fully illustrated. Attention is c.alled to the dis- 
tinction which must be made between the pre-adolescent and the adolescent periods, 
and the author points out the influence of the instinctive plaj’’ of children, as well as the 
more elaborate and organized exercises in the adolescent period, on the development of 
posture and posture .defects. The percentage of physical defects in the pre-adolescent 
period is comparatively small and c.xercises are, therefore, at this time not so important. 

Considerable stress is laid on and a chapter devoted to the subject of body me- 
chanics, and the principal joint areas are anal 3 'zed with reference to their effect on 
the whole problem of posture. The defects of these areas are also given special 
consideration. 

A large part of the work is devoted to the subject of posture examination and faulty 
posture, also to the effect of overdevelopment and overtraining which in general has not 
been given a place of sufficient importance in the treatises on this subject. In addition, 
the book contains rules for phj^sical development and correction of posture faults and 
defects, as well as individual exercises, both developmental and corrective. A series 
of statistics of the classification and grouping of the different defects follows this 
portion. 

By all students of posture, this book should be carefully studied. 

A Shorter Orthopaedic Surgery. By R. Brooke, M.S., F.R.C.S. New York, 

William Wood and Company, 1932. $3.00. 

The author states that this book was written with a view to meeting the needs of 
instructors in the medical schools and of the undergraduate students. The schools do 
not attempt to graduate students as specialists, but rather to provide them with a 
sufficient knowledge to serve as a foundation for their further e.xperience and study, and 
this book is designed to aid in this education. 

The author has chosen a very convenient and successful method of presentation,— 
considering each joint separately with the special affections to which it is subject, rather 
than describing the diseases with their special manifestations in the various joints. 
This method gives to the reader a very clear idea of the behavior of the joints under differ- 
ent conditions. There is sufficient anatomical description to serve as a basis for the later 
discussion of each subject, and the different diseases are discussed in their etiological, 
pathological, and diagnostic aspects. The various procedures of treatment both 
conservative and operative — are considered, but not in too much detail; the reader is 
given, rather, a bird’s-eye view of the subject, including the possibilities of the effect 
of the disease and the results of treatment. In the chapter on the foot the subject 
is treated a little more in detail, but the average young practitioner is very likely to be 
called upon to treat the conditions described and should be better fitted to do so. Fai - 
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ticularly clearly are given in an excellent table the directions for the choice and the 
application of proper shoes for the various tj-pes of feet. 

The book is fully illustrated by excellent photographs and drawings and -n-ill meet 
the need for which it is intended. 


Principles of Orthopedic Surgery for Nurses. By James Warren Sever, M.D., 

Ed. 2. New York, The Macmillan Company, 1932. .S2.50. 

As the title indicates, this work is primarily intended for the instruction of nurses. 
The avoidance of technical language, and the use of explanations when such language is 
used, makes the book of value for the student nurse. Careful attention given to the 
daily problems in orthopaedic nursing, — such as the nursing care of a child in a cast, the 
care of a patient with tuberculosis of the spine, bringing out the details of feeding and 
dressing problems, makes the work of special value to floor supendsors, graduate nurses, 
and others who have the care of orthopaedic patients. 

Others than nurses ndll find the book helpful. Social service workers who must 
deal with the crippled will find their problems discussed. Medical stenographers, 
medical librarians, and the custodians of hospital record rooms may quicklj^ gain knowl- 
edge of orthopaedic terms hereby, so that these terms mean more to them than peculiar 
collections of letters. Brace-makers will find described and illustrated the standard 
braces that are used over and over again in so manj' disabilities. The illustrations and 
descriptions should he helpful to those responsible for hospital paraphernalia. 

Dr. Sever has developed this book through years of experience, and the fact that he 
has had to crj-stallize his own knowledge and make it easily understood has produced a 
book easily read and of value to physicians and orthopaedic specialists as well. 

Massage and Therapeutic Exercise. By Man.' McMillan. Ed. 3. Philadelphia, 

W. B. Saunders Company, 1932. .$2.75. 

In the third edition of this book. Miss McMillan has given a helpful guide to the 
student as well as to the practitioner of physiotherapy. She has recognized the con- 
stantly accumulating medical information which must be considered in dealing with those 
affections to which physiotherapj’ is applied, and has rewritten two chapters and added 
much to the text of the prevdous edition. To understand the basic principles of physio- 
therapy and their application is essential, and the first portion of the book which deals 
with this part of the subject should be studied. The various forms of massage are de- 
scribed in detail, and illustrated by photographs and drawings, and their practical 
application to the different parts of the body and to the joints is given consideration. 
An instructive chapter is devoted to the description of the different movements of the 
joints, which should always be taken into consideration in the application of massage and 
physiotherapy. The chapters on the foot and on scoliosis contain descriptions of many 
exercises, the value of which has evidently been proved by practical e.xperience. The 
exercises are illustrated b}’ excellent line drawings and their application to the different 
curves are indicated. 

Throughout the book much has been added from the recent accumulation of knowl- 
edge and from the author's constantly increasing experience in this special therapy. 
Each chapter is well illustrated and the book is to be recommended for all who are par- 
ticularly interested in massage and the different forms of physiotherapy. 


Poliomyelitis. Baltimore, The Williams & Wilkins Company, 1932. .$6.00. 

This work is the end result of a suiwey made possible by a grant from the Interna- 
tional Committee for the Study of Infantile Paralysis, organized by Jeremiah Milbank. 
The book covers the entire available literature on the subject of poliomyelitis and has 
been carefully classified, so that all of the subject matter may he relied upon to maintain 
a high degree of accuracy. 
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A summary of the liistoi-ical aspect of poliomyelitis is given, beginning with Heine's 
Monograph in 1S40 and continuing to the present time. 

The etiology of the disease is next considered with special reference to the earlier 
bacteriological theories. The nature of the virus and its distribution in the bodj^ is 
discussed at length. The experimental disease, especially in monke 3 ’s, and the various 
tests and peculiarities of the disease in monkc.vs is explained. 

A careful surve}" of the literature on resistance and immunity is followed by a thor- 
ough and complete discussion of the symirtomatology. 

The chapter on treatment covers all of the accepted measures and is filled with much 
excellent statistical material on the results of the various tj'pes of treatment. This 
chapter deals entirelj’ with the treatment of the acute stage except for a small section on a 
description of the respirator. The treatment after the end of the acute stage is very 
briefly^ outlined and covers about one page. 

The pathology is given in great detail and there are, in this chapter, man}' plates 
showing the microscopic findings in the various parts of the cord and brain. 

The final chapter, which is by far the longest chapter in the book, is a consideration 
of the epidemiolog}' of the disease. This is veiy completclj' worked out and contains 
references to work as late as the fall of 1932. There are innumerable statistical tables 
and a thorough reading of this chapter will prove of great value to all interested in any 
phase of the disease. 

A topical analj'sis of the book is appended, as well ns a bibliographj’- of 843 articles. 
There is a short addendum giving the results of the administration of normal adult serum 
in the prophjdaxis of poliomj’clitis during the 1932 epidemic in the Citj’^ of Bradford, 
Pennsjdvania. 

The committee is to be highl 3 " complimented for the great work in bringing together 
all of this material. It would consume an indefinite amount of time and great labor for 
any individual to gather a knowledge of the acute stage of poliom 3 ’e]itis such as can be 
gained from this book. It should be emphasized, however, that the work does not deal 
in any way with the orthopaedic phase of the disease. References are given to the stand- 
ard text-books for this. The book is primaril 3 ' for pediatricians and internists, but a 
knowledge of its contents should be acquired by all of those working with poliomyelitis. 

Mental Deficiency Due to Birth Injuries, By Edgar A. Doll, Ph.D., AVinthrop 

M. Phelps, M.D., and Ruth T. Melcher, M.A. New York, The Macmillan Com- 
pany, 1932. $4.50. 

The title of this small volume (289 pages) covers but one aspect of the material 
contained. It really represents a careful group study of cerebral birth injuries (spastics) 
with a threefold purpose : 

1. To describe birth injury as a clinical category of mental deficiency by enumerat- 
ing its mental and physical characteristics. 

2. To point out the features of the present psychological tests or observations, 
which are inadequate for subjects in whom both language and motor handicaps are 
present, and to suggest modifications which will give more satisfactory indications 
of their actual ability. 

3. To observe, by the use of these methods, what mental development accompanies 
motor development resulting from physical therapy. 

For those who regard cerebral birth-injured children with little less than scorn, or, 
at best, with an attitude of hasty surgical interest, a careful perusal of the S3mpathetic 
approach of these investigators, as set forth in the introduction, is recommended. T le 
chapter on etiology is a concise survey of the contemporary literature and is fairly 
complete. 

The mental tests and measurements used apparently show the Stanford Binet as tlie 
most workable for children of the class studied. 

Dr. Phelps’s chapter on physical therapy is of inestimable value and appears bot i 
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theoretically and practically sound. It deals with the fundamentals of the subject, — 
namely, a correct estimate of the types of dyskinesia with a careful differentiation be- 
tween those due to pjTamidal-tract involvement and those which are secondary to 
e.xtra-pjTamidal or basal nuclei lesions. He recognizes, of course, mixed tj^pes. 

Treatment proceeds from relaxation to gross movements of the proximal joints, the 
finer coordinated patterns being the last to be established. 

This book should be of interest to all workers in the fields of psj'chiatry, phj-sical 
therapy, and orthopaedic surgerj'. 


Physical Therapy in Infantile Paralysis. By Arthur T. Legg, M.D., and Janet B. 
Merrill. Reprinted from Principles and Practice of Phj-sical Therapy. Hagers- 
toivn, Marjdand, W. F. Prior Compan 3 ’, Inc., 1932. 

In this little book the authors have put into a convenient form for presentation this 
special treatment of infantile paral}’sis. Both authors are particularlj- fitted to give to 
the medical public the recent information in regard to phj-sical therapy and the best 
method of its application to this disease. With the increasing prevalence of infantile 
paralj'sis such a work has definite value. Manj- of the important facts with reference 
to this affection — ^its etiology, pathology, etc. — are presented in concise form. The 
disease is considered in four stages. The various forms of physiotherapj^ to be used are 
described, and their use for and application to the special bodj- areas in the different 
stages are considered in detail with clear directions and manj- tables. It is a valuable 
work for the phj-siotherapist and for the phj-sician who wishes to follow the details of 
treatment in these cases. 

Diseases of the Spinal Cord. By WUUams B. Cadwalader, M.D., Professor of 
Clinical Neurologj^, Universitj- of Pennsj-lvania Medical School. (With an intro- 
duction by William G. Spiller, M.D., Professor of Neurologj-, Universitj- of Pennsj-I- 
vania Medical School.) Baltimore, The Williams & Wilkins Company, 1932. 
S5.00. 

The well known author of this te.xt-book presents a compact treatise on diseases of 
the spinal cord. 

He prefaces his discussion of the clinical features of disease with several chapters 
devoted to their elucidation on anatomical and phj-siological grounds. The first chapter 
deals briefly with the neuron theorj-, the second chapter with the grouping and relation 
of tracts and the blood supplj* of the cord, the third chapter with reflexes and reflex 
action, the fourth and fifth with the topographic diagnosis of disease, citing the sjmp- 
toms resulting from implication of the various tracts, and stressing the role of the 
sjmpathetic nervous system in relation to pain. The remaining ten chapters consider in 
a concise and thorough manner the clinical features of cord disorders. 

Manj- of the illustrations are drawn from original sources. The bibliographj- in 
itself is well chosen and worthj- of reference bj- the reader. The book is altogether 
clear and informative. 


Radiologic Maxims. Bj- Harold Swanberg, B.Sc., M.D., F..A.C.P. Qm'ncj-, Illinois, 

Radiological Re\-iew Publishing Companj-, 1932. Sl.oO. 

It is alwaj-s valuable to have the results of experience recorded in concise form, to 
ser\'e as a guide to those whose experiences have been less or different and who have had 
less opportunitj- to formulate their information. In this book the author has gathered 
under appropriate groupings a verj- large number of suggestions for guidance in the uses 
of the x-raj’ and roentgen therapj-, and has put them almost in the form of aphorisms. 
In addition to his own, he has collected the opinions of surgeons of prominence and 
experience. 

Part I is devoted to the ma-xims v-ith reference to radiologj- in general. Part II to 
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roentgen diagnosis, and Part III to radiation thcrajiy. For all those who employ roent- 
gen therapy this hook will ho found to eontain a great' many' helpful suggestions and to 
serve as a reliable guide. 

Tratamento Cirurgico da Tuberculose O.ssea (Surgical Treatment of Bone Tuber- 
culosis). By Barros Lima, Profe.'jsor of Orthopaedic Surgery, Faculty of Medicine 

of Recife, Brazil. 

Barros Lima jn'csents a comirlcte review «)f the <lifferent' procedures actually in vogue 
for the surgical t reatment, of hone t iiherculosis. Tie divides his honk into three chapters: 

The first chajrtcr is devoted to the surgical methods for the e.xcision of the lesion 
itself, symovectomy, arthrectomy’, intra-arficularor extra-articular evacuation, epiphyseal 
evacuation, resection, and amputation. He makes a critical review of each of these 
methods, establishing its indication, and he presents clinical histories of his own cases. 

The second chapter is devoted to the operations directed toward obtaining a modi- 
fication of the tissues in which the tuberculous infection is acting, such as, sympathec- 
tomy, Robertson Lavallc’s operation, Vignard's operation, Maragliano’s operation. 

The third chapter is undoubtedly’ the most important one. It is devoted to the 
surgical procedures leading to fusion of the tuberculous joints, in order to obtain the cure 
of the lesion by’ surgical immobilization of the part. The well known techniques of 
Albee and Hibbs for Pot t’s disease, and Berard’s modificat ion of the former, which the 
author prefers, and the various techniques for the fusion of tuberculous hip are discussed, 
and finally’ a descriiRion of the fusion procedures in other joints. 

The Journal wishes to acknowledge the receipt of the following publications sent to 
the Editorial Department; 

Twenty'^-Fifth Annual Report of the Hospital for Joint Diseases. New York, 1931. 

Verzeichnis der Xrztekurse im Studienjahre 1932-1933. Kursorganisation der 
Wiener Medizinischen Fakultiit. Vienna, Minerva Wissenschaftliche BuchhandJung 
Gesellschaft m.b.H., 1932. 

Cyphose Dorsal Juvenil. By Dr. Aresky Amorim. Rio de Janeiro, Canton & 
Reile, 1932. 

Acta Radiologica. The Axel Reyn Birthday Book. Stockholm, Sweden, Vol. 
XIII, Fasc. 3 and 4, 1932. 

Journal de Mcdecine de Bordeaux et du Sud-Ouest. Bordeaux, Vol. CIX, No. 2S, 
October 30, 1932. 

The Journal of the Indian Medical Association. Calcutta, Vol. II, Nos. 1 and 2, 
September and October, 1932. 

Bulletin of the National Tuberculosis Association. Vol. XVIII, Nos. 10, 11, an 
12, October, November, and December, 1932. 

Slovansky Sbornlk Ortopedicky. Brno, Czechoslovakia, Vol. VII, No. 5, 1932. 

Norsk Magasin for Laegevidenskapen. Oslo, Norway, Vol. XCIII, Nos. 10, 1 i 
and 12, October, November, and December, 1932. 

* Final Report of The Commission on Medical Education. New York, 1932. 


Beitrag zur Technik und Organization der Fruhen Klumpfussbehandlung ( la 
Technique and Organization of the Early Treatment of Club-Foot). Patiik ag 
lund. Ada Orthop. Scandinavica, II, 233, 1932. 

To the program outlined in his text-book in 1923, Professor Haglund suggests a i 
tions in the early management of congenital club-foot. He stresses the need of begin 
ning vigorous treatment in early infancy and completely overcorrecting the feet at t is 
time if a nearly normal foot is to be obtained. Only by avoiding recurrences can mu i 
lating bone operations be avoided. The early treatment is now undertaken in two stages. 


* To be reviewed in a later issue. 
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At first the foot is brought into slight equinovalgus and maintained in this position by 
splinting. After the child begins to walk the deformit 3 ' of the ankle joint is corrected bj’ 
Achilles tenotomj-. For feet with persistent intoeing further treatment is necessar 3 -. 
If the skeleton of the entire lower extremitj' is twisted inward, a rotation osteotomj’ of 
the tibia is indicated. If the deformitj' is due to incomplete correction of the foot de- 
formitj’, the latter should be corrected. If paralysis of the peroneals is the complicating 
factor, it is ad\dsable to balance the muscle power of the foot bj" earh' muscle trans- 
plantation. — IF. P. Blount, M.D., Milwaukee, Wisconsin. 


Eix Beitr.\g ztm Ken'n'tn'is der “ (Pseudo-) Exostosis Dors.alis .Articul. Meta- 
TARSO-CuNEiFOR.vis I” UXD iHRER Extstehuxc. Knut Bennet and Harrj' Hin- 
ricsson. Acta Orthop. Scandinamca, II, 253, 1932. 

The condition known colloquiall 3 ' as the “wooden shoe bump,” and discussed scien- 
tificall 3 ’ as “ (pseudo) e.xostosis dorsalis articul. metatarso-cuneiformis I, ” comprises two 
distinct entities. A primar 3 ' bursitis, often of a bon 3 ' hardness, arises from pressure of 
the foot gear and most frequentl 3 ' in ca^nis feet. A true exostosis ma 3 ' be the result of 
h 3 'pertrophic arthritis, usuall 3 ' in planovalgus feet. A bursitis ma 3 ' be secondar 3 - to 
the exostosis. — IF. P. Blount, M.D., Milwaukee, Wisconsin. 


On the Diagnostic and Therapeutic Employment of Novocain Injections in 
Traumatic Reflex Contractures. Sven Kiaer. Acta Orthop. Scandinamca, 
II, 273, 1932. 

In those cases of contracture of the hand following scarring, novocain injection about 
the scar served a two-fold purpose. The influence of pain and reflex spasm was elimi- 
nated and the amount of true structural contracture determined. In addition there 
was lasting relief from pain, coldness, atroph 3 ', with more or less increased mobilit 3 ’ of the 
affected fingers. Surgical removal of the scar tissue was necessar 3 ' in one case. — 

TF. P. Blount, M.D., Milwaukee, Wisconsin. 


Prlmary Tumors of the Os Calcis. A Stud 3 ’ of Thirt 3 '-Two Cases with a Re\’iew of the 

Literature. Bradle 3 ' L. Cole 3 ' and George S. Sharp. Am. J. Cancer, X\T, 1053, 

Sept., 1932. 

The authors have reviewed the literature of primal^’ tumors of the os calcis, and have 
studied the material available in the Bone Tumor Department of the Memorial Hospital 
and in the Bone Sarcoma Registr 3 ' of the American College of Surgeons, comprising 
thirt 3 '-two cases. 

The 3 ' emphasize the difficult 3 - of establishing the diagnosis, owing to the at 3 -pical 
S3-mptoms and signs, and the at3'pical roentgenographic appearance of tumors of the 
smaller bones. Biops 3 - is necessaiy in practicall 3 ' all cases, either b 3 ' aspiration or 
surgical incision. 

The treatment of osteogenic sarcoma is amputation; of endothelial m 3 -eloma, 
radiation; and of giant-cell tumor, especial^' if earl 3 ' before the cortex of the bone is 
destro 3 'ed, curettage followed b 3 ' an escharotic. 

Tumors of the os calcis are rare; diagnosis is almost invariabb’ late; and the prognosis 
of malignant tumors is no better than that of similar tumors of other bones. 

The report contains detailed case histories including photographs, roentgenograms, 
and photomicrographs of the five cases in the Memorial Hospital series . — Grantley TF. 
Taylor, M.D., Boston, Massachusetts. 


Radiotherapy for Endotheual Myeloma. Arthor U. Desjardins. A m. J. Cancer, 
XVI, 1121, Sept., 1932. 

The author discusses Ewing’s tumor with special reference to its radiosensitiveness 
as of diagnostic significance. He states that such sensitiveness, when appropriate radia- 
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tion is given, is likely to estiiljlish the diagnosis more positively than can histological 
study, which is notoriously confusing in this field. His report is illustrated with photo- 
graphs, roentgenograms, and photomicrographs of four representative cases from the 
total Mayo Clinic scries of forty-three cases. The reports include some details of the 
radiation technique and dosage employed— Grantlc)/ W. Tm/lor, M.D., Boston, Massa- 
clivsctls. 


Solitary Myeloma (Plasmacytoma) of the Femur. Report of One Case. Warren 

G. Harding, 2nd, and Theodore S. Kimball. A m. J. Cancer, XVI, 1184, Sept., 1932. 

The authors’ case presented a tumor of the femur at tlie level of the lesser trochanter, 
which had caused a pathological fracture. The roentgenogram suggested the possibility 
of metastatic malignancy, although no other focus of disease was found elsewhere in the 
course of complete roentgenographic and postmortem examination. The pathological 
tissue showed a typical plasmacytoma in the microscopic sections. The paper is illus- 
trated with roentgenograms, photographs of the specimen, and photomicrographs. A 
table is presented, showing some of the facts in the nine other cases reported in the 
literature. — Granllcy IF. Taylor, M.D., Boston, Massachusetts. 


Fractures and Epiphyseal Separation Fractures of the Ankle. A Classification 

of 332 Cases According to the Mechanism of Their Production. Paul A. Bishop, 

Awl J. Roentgenology, XXVIII, 49, July, 1932. 

An interesting and beautifully' illustrated paper. The author’s summary is the 
best review. 

1. In the interest of a better understanding of the relationship of various fractures 
of the ankle, a classification based on the mechanism of such fractures is desirable. 

2. The classification of Ashhurst and Bromer is suggested and reviewed as the one 
of greatest practical value. 

3. Three hundred consecutive adult cases are subjected to this classification, with 
illustrations of the main types and their variations. 

4. The influence of age on traumatic separation of the distal tibial and fibular 
epiphyses is discussed. 

5. Roentgenograms are found to be of little value in diagnosing such injuries, 
in the absence of displacement, before the eighth y'ear, due to the absence of visible osseous 
injury. 

6. After the eighth year epiphyseal separation without osseous injury is rare, and 
after the fifteenth year epiphyseal injuries are rare, fractures being of the adult type. 

7. Thirty-two cases of epiphyseal separation fractures are presented. These are 
considered as fractures of the ankle in which the line of fracture involves some part of 
the epiphyseal line, and are classified as to mechanism, each type presenting definite 
and characteristic features similar to the adult groups. — Edward S. Hatch, M.D., 
Hew Orleans, Louisiana. 


Roentgenologic Manifestations of Giant-Cell Tumor. B. R. Kirklin, and Claude 

Moore, Am. J. Roentgenology, XXVIII, 145, Aug., 1932. 

This is a study of 1 10 cases of giant-cell tumors at the Mayo Clinic from 1909 to 1929. 
The diagnosis was proven by operation or biopsy in eighty-six- cases; in twenty-four cases 
the clinical and roentgenological data sustained the diagnosis; two types were found. 

The first or commonly described variety is a central tumor situated in the end of a 
long bone; it shows trabeculae and expands, but does not break through the cortex. 

In the second type trabeculation is not seen; there is a homogeneous lysis of the a - 
fected area, the cortex is expanded and dissolved, and the mass projects into the so 
tissues. This type is often mistaken for primary sarcoma or metastatic growth.— 

Edward S. Hatch, M.D., New Orleans, Louisiana. 
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The Treat-mext of Giaxt-Cele Boxe Tumors by Roextgex Irradiatiox. George 

E. Pfahler, and Leo D. Parry, Ajjj. J. Roentgenology, XXVIII, 151, Aug., 1932. 

The roentgen ray in the treatment of these tumors has been used for twentj'-five 
years. Before this the treatment was surgical. 

The technique of the roentgen treatment is discussed and twenty-six cases are re- 
ported. 

The authors feel that irradiation is definiteh’ superior to surgerj’ in the treatment 
of giant-cell tumors of bone. — Edward S. Hatch, M.D., New Orleans, Louisiana. 


Giaxt-Cell Boxt; Tumor. A Consideration of the Morphology of This Xeoplasm, 
the Response to Surgical and Radiation Therapy, and Report in Detail of Two 
Apparently Malignant Cases. Carleton B. Peirce, Am. J. Roentgenology, XXVIII, 
167, Aug., 1932. 

This extremely interesting and instructive paper analyzes nineteen cases of giant- 
cell tumor, two presenting malignant features. Roentgen therap\' in repeated doses is 
considered the best treatment, though surgerj" is used in some cases. If surgerj' is used 
it should not follow .x-ra}’ therapy in less than six to eight weeks. — Edward S. Hatch, 
M.D., New Orleans, Louisiana. 


Hemangioma of the Vertebra. Jay Ireland, Am. J. Roentgenology, XXVIII, 372, 
Sept., 1932. 

There have been onlj' fourteen cases of hemangioma of the vertebrae reported, 
including the author’s case. His is the second case diagnosed before operation or au- 
topsy; most of the cases are sjTnptomless. The author used radium therapj' with suc- 
cess. — Edward S. Hatch, M.D., A^ew Orleans. Louisiana. 


Le Cisti delle Ossa Luxghe (Cvsts of the Long Bones). G. G. Fomi, Arch, di Orlop., 

XLVIII, 1, 1932. 

The author presents an extensive review of the subject of cysts of the long bones 
and reports twenty treated cases. The most suitable classihcation of bone cysts is one 
based upon de6nite pathological processes. This classification, however, would not 
include a group of cj'sts of unknown or obscure etiology', such as osteitis fibrosa, osteitis 
deformans, and osseous dystrophies. Definite classification of these depends upon more 
accurate knowledge concerning the clinical sjTnptoms, development, roentgen findings, 
and response to therap 3 '. 

In discussing the pathogenesis, the author notes that these cj’sts occur independently 
of the conditions of life or environment. A historj' of trauma to the affected bone was 
often obtained; nevertheless, the author finds it difficult to evaluate its importance. He 
re\dews the various theories concerning the pathogenesis, including the neoplastic, 
osteitis fibrosa, osteodj'strophj’, inflammatorj-, traumatic, and endocrine theories. 

In the differential diagnosis, Forni believes that a pathological fracture, occurring 
during adolescence, in the absence of other e\'idences of bone fragilitj', is practically 
pathognomonic of bone cj'st and becomes more positive if there is a historj- of absence 
of or onlj- mild pain and absence of functional disturbance. 

After reviewing all the methods of treatment suggested, the author concludes that 
not all cj'Sts should be explored. Small ej'sts which cause onlv mild pain should be kept 
under observation for evidences of progress or regression. If the cj-sts increase in size 
and are complicated bj- fracture, osteotomj- with curettement of the cj-st, then suture of 
the soft parts maj- be sufficient to promote healing. The intracj-stic hematoma that 
forms is a good stimulus to osteogenesis, which becomes even more active if bone fragments 
from the cortex are introduced into the ca\-itj-. Tamponage of the cavitj- is not advised, 
since it retards cicatrization and facilitates secondarj- infection. Fat transplants have 
not been successful in the author’s hands. Izirge cj-sts, complicated bj- one or more 
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fractures, are best treated by osteotomy and curettage of the cavity, followed by massive 
bone transplants preferably from the tibia, with molding of the cyst wall about the 
transplant. The author obtained the best functional and anatomical results by this 
procedure. If the cyst progresses in spite of this procedure, a segmental resection of the 
cyst is advised. Although some cysts seem to get well without surgical intervention, 
these may lead to considerable disability' due to shortening or deformity. 

Roentgen therapy is based on too few observations and indefinite results to be ad- 
vised. The author gives a detailed report of his twenty cases accompanied by roent- 
genograms. — Pder A. Rosi, M.D., Chicago, lUiiwis. 


Sul Metatarso Varo Congenito (Congenital Metatarsovarus). S. L. Carnevali, 

Arch, di Orlop., XLVIII, 181, 1932. 

Carnevali reviews the cases of congenital metatarsovarus treated at the Pio Istituto 
Rachitici of Milan. He difTerentiates metatarsovarus in which there is an external con- 
vexity and an adduction of the metatarsal bones from metatarso-adductus in which 
there is only an adduction of the metatarsals without deformity of the diaphysis. Both 
conditions are considered as different stages of the same disease. Metatarso-adductus 
is in all probability the primary stage, and its apparent rarity and occurrence in very 
young children tends to substantiate this conception. 

The author discusses the various theories concerning the etiology of metatarsovarus. 
He believes that the older theory of intra-utcrine mechanical disturbance is the most 
acceptable. 

Adduction of the anterior part of the foot, with a pronounced external convexity 
and an exaggerated internal concavity, is the characteristic deformity of metatarsovarus. 
The plantar surface is usually rotated medially in younger infants, whereas, after the 
child walks, a more or less pronounced pes cavus develops. There is little change in the 
position of the calcaneum. Difficulty in walking is often the only symptom. Pain 
is infrequent. 

Roentgenological examination reveals only' a few cases in which there is an alteration 
in the relation or form of the tarsal bones. The most important finding was an altera- 
tion of the long axis of the cuneiform to an oblique posterior internal and anterior e,x- 
ternal position. 

The author discusses the proposed methods of treatment of metatarsovarus. In the 
cases treated at the Pio Istituto Rachitici the best results were obtained by closed 
manipulations with fixation in plaster-of-Paris casts, followed by suitable orthopaedic 
shoes. When instituted early, this course of treatment offers good results. Peter A. 
Rosi, M.D., Chicago, Illinois. 


ScoLiosi CON Paraplegia (Scoliosis with Paraplegia). A. Vigano. Arch, di Orlop., 

XLVIII, 253, 1932. 

The author reports a case which he classes as one of the unusual types of severe 
scoliosis, usually of the congenital type, which may cause no disturbance until adolescence 
when a spastic paraplegia suddenly develops, with derangement of the sphincters an 
occasionally severe sensory disturbances. Characteristically this paraplegia comes on 
without any apparent cause, such as trauma or infection. 

The cause of the transverse lesion of the cord is not known but is believed to be ue 
to the disturbances resulting from the abnormal differential growth of the vertebral cana 
and the spinal cord in the thoracic region, these disturbances, for the most part, being 
in the blood or lymph vessels. Laminectomy by relieving the pressure or increasing t e 
size of the vertebral canal allows free circulation and recovery, for apparently no actua 
nerve degeneration takes place for a long time. Only about eighteen cases have been 
reported in the literature. The authenticity of the author’s case depends upon furt er 
observation, because laminectomy, although advised, was refused. — A. Louis Rost, 
M.D., Chicago, Illitiois. 
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Recoxstruction of Forearm after Loss of Radius. H. H. Greenwood. British 

J. Surg., XX, 5S, July, 1932. 

In the case described, the loss of a portion of the radius resulted from osteomyelitis. 
One year later there was marked deformitj’’ of the forearm. This deformity was cor- 
rected bj' a ver}’ ingenious operation which consisted of first replacing the soft parts by 
a tubular graft and then using a portion of the ulna to stabilize the lower end of the radius. 
An oblique osteotomy was done in the ulna, the upper fragment set into a notch made 
in the isolated lower end of the radius and the lower ulnar fragment united to the shaft 
of the radius making a Y. This gave a stable wrist joint and allowed the bo 3 ' to develop 
normallj' and later to do laborious manual work. 


A Note ox the Mora-MEXTS of the Shoolder-Joixt. C. P. Martin. British J. Surg., 

XX, 61, Julj% 1932. 

Abduction of the arm is a complicated movement consisting of true abduction of 
the humerus at the humeroscapular joint combined with rotation of the scapula and ele- 
vation of the clavicle. The writer believes that it is not recognized that, in addition to 
these movements, there is also a lateral rotation of the humerus to over ninetj' degrees. A 
certain amount takes place during the first half of abduction, but for the most part as 
the arm is raised from the horizontal to the upright position. This is of importance 
in shoulder-joint disabilities, for frequentlj" the blame is laid on lack of power to abduct, 
when in reality the lateral rotation is at fault. 


A Report ox the Straxgeways Collectiox of Rheumatoid Joixts ix the Museum 
of the Royal College of Surgeoxs. R. Lawford ICnaggs. British J. Surg., 
XX, 113, July, 1932. 

This collection was made b 3 ' Dr. Strangewa 3 's, a pathologist at St. Bartholomew’s 
Hospital, during the years 1905 to 1914. This report is made after a very careful study 
of all this material. It deals with osteo-arthritis, rheumatoid arthritis, gout, fibrous 
and bony anlqdosis, and Charcot’s disease. The clinical and pathological studies are 
correlated and certain deductions are made from the stud 3 ’. The article is illustrated 
by excellent photomicrographs. 


Radiographic Ixvestigatiox of Lujibar axd Sciatic Paix. James F. Brailsford. 

British Med. J., II, 827, Nov. 5, 1932. 

Brailsford discusses the important value of .x-ra 3 ’s in the diagnosis of low back pain. 
The article deals only with x-ray findings in this disease. Congenital and developmental 
abnormalities he finds frequently (twent 3 '-five per cent), but of doubtful significance 
in the e.xplanation of the patient’s S 3 Tnptoms. Trauma accounts for man 3 ' cases of 
painful back and often the x-ra 3 ' reveals clear evidence of the disease. He righth- points 
out that often the disability of which the patient complains is out of all proportion to 
the x-ray findings. Toxaemia gi\dng rise to local changes, the spine accounts for the 
largest proportion of cases. X-ra 3 ^ often reveals clear-cut e\ddence of this t 3 'pe of spinal 
disease or of the focal infection {e.g. dental apical abscess) which has given rise to it. 
Inflammatory* condition and tumors account for a smaller proportion of cases. — R. I. 
Harris, M.B., Toronto, Canada. 


Coxoexital Absexce of He.ad of Femur. Alex Brownlee. British Med. J., II, 835, 
Nov. 5, 1932. 

This is the report of a congenital anomaly of development of the head of the femur 
occurring in two members of a family with an associated lesion in a third member. 
Strictly speaking, the cases do not represent absence of the head of the femur, but rather 
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delayed and alinormal ossification of the upper femoral epiphysis. The result is not 
unlike Legg’s disease hut arising congenitally.—/?. I. Ilnrris, M.B., Toronto, Canada. 


Remarks on Clinical Api’Lication.s of the Recent Work on I3one Disease. Edward 

Mellanby. British Med. J., II, 8G5, Nov. 12, 1932. 

Mellanby ably summarizes recent work which has increased our knowledge of bone 
physiologj' and bone disease and has permitted more rational treatment. The two lines 
of investigation which have yielded the greatest knowledge of bone physiology and disease 
are: (1) the influence of dietetic and environmental factors on lione disease; and (2) the 
role of the parathyroids. Mcllanliy’s paper presents a clear picture of our present 
knowledge of bone physiology, — rickets, osteomalacia, osteitis fibrosa cystica, Paget’s 
disease of bone, and renal rickets. — /?. /. Harris, M.B., Toronto, Canada. 


User die Osteomyelitis der Wirrelsaule. (Osteomyelitis of the Spine.) S. Lenner, 

Bruns’ Bcitr. z. Klin. Chir., CLV, 223, 1932. 

Four cases are reported of ivhich t\%’o were acute, one was subacute, and one chronic. 
All were primary cases, occuring in m.alcs from twenty to forty years of age. In one 
acute case and one chronic case the vertebral body was affected, and in the remaining 
two cases the disease process was located in the spinous process. 

The roentgenogram does not reveal an}' information in the early case. In one in- 
stance a mediastinal abscess was noted nine days after the onset of the disease. In later 
stages it reveals destruction of bone. However the shadows due to neiv bone formation 
characteristic of osteomj'elitis are not detected for a relatively long period of time after 
onset. Yet, in spite of that, the histological e.\’amination shows an e.xtensive formation 
of new osteoid tissue which is as yet poorly calcified. 

The final proof for the diagnosis is the demonstration of the bacteria, which is usually 
not possible before operation. The most common agent is the staphylococcus aureus. 

Sequestration is not seen either clinically or roentgenographically. 

Treatment consists of radical removal of diseased tissues. When the vertebral body 
is affected, one must be content with drainage of the abscess and immobilization of the 
spine. — R. J. Dittrich, M.D., Fort Scott, Kansas. 


tlsER Spondylolisthesis. Hans Schaer. Bruns’ Beitr. z. Klin. Chir., CLV, 287, 1932. 

Following a review of the literature on spondydolisthesis, the author discusses the 
controversial views regarding the etiology of this condition, particularly' the question of 
the associated trauma as a causative factor. 

Spondylolysthesis is not to be conceived as a maldevelopment due to arrest, w'hich may 
be explained by the failure of two bone centers to form an osseous union. Rather it 
represents an obvious maldevelopment in the sense that the presence of tw'o bone centers 
in one half of the vertebral arch is of itself an anomaly. 

In the diagnosis of a spondylolisthesis of the fourth lumbar vertebra it must be noted 
whether the vertebra which appears to be the fifth lumbar is not in reality a lumbarized 
sacral vertebra. With this anomaly the slipping occurs, as a rule, between the fifth 
lumbar and the lumbarized first sacral, because the firm union between this transitional 
vertebra and the second sacral does not permit a slipping. At first glance, this anomaly 
may simulate a slipping of the fourth lumbar vertebra. 

Similarly, in a spondylolisthesis of the fourth lumbar, we find not infrequently a 
sacralization of the fifth lumbar vertebra. For the same reason as above, a slipping, if d 
occurs at all, is much easier between the fourth and fifth lumbar vertebrae than it is be- 
tween the fifth lumbar and first sacral, because, as a result of the sacralization, the fift i 
lumbar and the first sacral would be more firmly' united than the fourth and fifth lumbar 
vertebrae. 
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Spina bifida occulta is such a common anomaly, either with or without spondyl- 
olisthesis, that, etiologically, it is not important. 

Five case reports are included in this article. — R. J. Diltrich, M-D., Fort Scott, 
Kansas. 


Disloc.-ition of the Astr.\g.a.lus. S. L. Haas. California and Western Med., XXX\7I, 

176, Sept., 1932. 

The author discusses the frequency of dislocation of the astragaloscaphoid Joint, 
the mechanism of production of the various forms of luxation, and the necessity of x-ray 
views for diagnosis. To reduce, the foot is flexed plantarward if the head of the talus is 
displaced downward, and dorsalh' when the head is luxated upward. Presstue is made 
upon the head and additional lateral movements may be necessarx-. The prognosis is 
favorable, though complications — such as arthritis, necrosis of skin, or gangrene of the 
foot — may follow. 

One case complicated l)j- fractures of the fibula and cuboid is reported . — Charles 
Lyle Hawk, M.D., Los Angeles, California. 


Die Entstehungsursache dek Pseudarthrose x.ach Bruch des K-ahnbeins dep. 

H.AND. (Cause of Pseudarthrosis Formation Following Fracture of the Carpal 

Navicular.) H. Liitzeler. Deutsche Ztschr. f. Chir., CCXXX\’, 450, 1932. 

The analj'sis of 117 cases of fresh fracture and fourteen cases of pseudarthrosis of 
the carpal navicular bone, together with anatomical studies of the blood supph' of this 
bone, has led to the following conclusions: 

Fracture of the carpal naxicular shows a tendency to pseudarthrosis formation 
onl}' when a smooth transverse fracture occurs through the middle of the body of this 
bone. This was demonstrated by .x-ray e.xamination. 

It was shown by injection of blood vessels that the distal and the proximal halves 
of the navicular are so well supplied with blood vessels that, in case of fracture, it is 
impossible to have the blood supply cut off from either of the fragments. Each half 
of the bone has its own vascular system, and the vessels of the two halves anastomose 
freely, intra-osseously and extra-osseously. 

The fracture which has a tendency to pseudarthrosis formation occurs partly in 
areas which are covered by joint cartilage. This provides for a weakness of the callus 
which, however, leads to pseudarthrosis formation only in transverse fractures through 
the middle of the bone, because only in this type of fracture can harmful mechanical 
influences act on the callus. These harmful influences consist of traction of the tense 
capsule and ligaments, even when the hand is immobilized, but are more pronounced 
during movement. 

Prolonged immobilization is necessaiy only in case of a smooth transverse fracture 
through the middle of the bodj' of this bone. .All other fractures heal by bony union, 
with immobilization for two to three weeks and physiotherapeutic after-treatment. — 

R.J. Dittrich, M.D., Fort Scott, Kan.^n.--. 


Ax.ATOMIE tJND Kxjkik der Lumbosacralex Uberuaxcsavirbel (SaKK-ALISATIOX 
rxD Lumbalisation) . [.Anatomical and Clinical Studj- of the Lumbosacral 
Transition Vertebra (Sacralization and Lumbarization) .] Carl Blumensaat und 
Carl Clasing, Ergebn. d. Chir. u. Orthop.,XXy, 1, 1932. 

An analysis is made of the anatomical and clinical features of x-ariations in the 
lumbosacral region. This article contains a x’erx- careful and extensive review of the 
literature on the subject, in addition to the studies m.ade by the authors. 

.A nerx-e injuiy by compression, with sacralization of the fifth lumbar venbm. is 
improbable, both from anatomical inx-estigations and on the basis of development. 
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In the neurological examination of thirtj’’ patients such injury could not be demon- 
strated. In some cases of sacralization, the nearthrosis may be the seat of a deforming 
arthritis, which is occasionally the cause of complaints. With ,a high-grade asymmetry 
of the vertebra, disability results, in exceptional cases, on the basis of a static-dynamic 
decompensation. Among ninety jiaticnts with lumbosacral transitional vertebrae, only 
three had disability which could roasonabl 3 ’ bo attributed to the asymmetiy. — li. J. 
Dittrich, M.D., Fort Scott, Kansas. 


Result ATS Rloignes db L’AnTunonhsE ExTRA-AnTicuLAiiiB de la Hanche “Pour 
Coxalgie” CHEZ l’Adulte. (Extra-Articular Arthrodesis of the Hip for Coxitis 
in Adults.) A. Contargyris. La Grice Midicalc, XXXI, 89, 1932. 

The author reports four cases of coxitis in adults, operated on by extra-articular 
arthrodesis, the results of which were good and permanent for one and one-half years to 
five j'ears after the operation. In three of the cases the disease was old; in the other it 
was in the acute stage. The satisfactorj' result obtained in this latter case with a spon- 
taneous arthrodesis allowed him to consider that extra-articular arthrodesis could be used 
in this disease on the more active as well as the old cases. 


The Treatment of Congenital Clubfeet. J. H. Kite. J. Am. Med. Assn., XCIX,. 

1156, 1932. 

The author’s purpose in the following study of over 200 club feet is to determine: 
first, the efficiencj' of certain methods of treating these feet as judged by a study of the- 
results and, second, to determine some of the factors that have influenced the treatment. 

His series of cases are divided into three groups; the first consists of feet that have 
been treated by various operative procedures prior to the development of the “non- 
operative” method. The second group consists of a large group of patients treated by 
the slow plaster correction method, and the last group consists of patients who had open 
operations done on the bone structure of the foot. 

He notes in his discussion of the operative correction of club feet the danger of 
gangrene to the feet and toes as a result of stretching the posterior tibial artery too much 
in the forcible operative corrections. He further notes that correction in boys is longer 
on the average than it is in girls. — H. E. Hipps, M.D., Dallas, Texas. 


Problems of Administration in Industrial Surgery. Lloyd Noland. / . Am. Med. 

Assn., XCIX, 1215, 1932. 

Dr. Noland, who is chief surgeon for the Tennessee Coal, Iron, and Railroad Com- 
pany, gives a comprehensive study of the development of the present efficient medical 
department of the Company. A number of diagnoses are given, illustrating that under 
proper light and ventilated working quarters and proper sanitary living quarters, both 
employer and employee benefit. 

It is estimated that from six to seven per cent, of industrial absenteeism is due to ac- 
cidents, three per cent, to occupational diseases, and ninety per cent, to ordinary sickness. 

The labor turnover for the year 1919 was 145.3 per cent, and in 1930 was 6.1 per cent. 
The Company now requires immunization against typhoid, small pox, and diphtheria. 

Employed by the company are fifteen dentists and twenty-five doctors, all on full- 
time basis. The company maintains, in addition to several field units and a sanitary 
corps, a base hospital having 310 beds. — P. M. Girard, M.D., Dallas, Texas. 


Congenital Elevation of Scapula and Paralysis of Serratus Magnus Muscle.. 
Operation. Armitage Whitman. J. Am. Med. Assn., XCIX, 1332, 1932. 

The author presents a very ingenious operation for stabilizing the scapula after it. 
has been brought down in the correction of Sprengel’s deformity and which likewise may 
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be used most successful!}’ in cases of paralysis of the serratus anterior. He does not use a 
rib to anchor the scapula to, as it is a mobile anchorage and is not, therefore, always 
successful. In his operation the edge of the scapula is anchored to the spinous processes 
of the dorsal vertebrae. The details are fully described in his paper. He also presents a 
complication to the operation of correction of Sprengel’s deformity that has not hitherto 
been reported in the literature. 

One case of Sprengel’s deformity and one case of serratus anterior paralysis, which 
have been operated upon as long as three years, are presented. Both of these patients 
now have exeeUent function. — H. E. Hipps, M.D., Dallas, Texas. 


L’ Ablation Temporaire et la Eeposition de la Malleole Peroniere dans le Tr.aite- 
MENT Operatoire DE CERTAIN Cals Viciecx DU Cou-DE-PiED (Temporal}' Removal 
and Reposition of the External Malleolus in the Operative Treatment of Certain 
Cases of Malunion at the Ankle). A. Basset. J. de Chir., XXXIX, 4S7, 1932. 
In fractures of the e.xtemal malleolus wliich have united with the fragment in poor 
position and the astragalus displaced either anteriorly or outwardly, the author advises 
remoA’al of the external malleolus and fixation of the malleolus to the lateral surface 
of the tibia. The bone is e.xposed through a cuiwed incision, about eight inches long, 
which passes don-nward beliind the fibula, and curves forward under the malleolus. If 
the fracture is fairly recent, the fracture line is separated and the lower fragment is 
dissected out and removed. If it is old, the shaft of the fibula is cut. The deep 
surface of the malleolus is then cleared of fibrous tissue and chiseled smooth, and the 
fibrous tissue and callus are removed from the lateral surface of the tibia and raw 
bone exposed. The removal of the malleolus e.xposes the ankle joint and enables the 
surgeon to replace the astragalus in normal position. If the internal malleolus has. 
been fractured and is displaced, it is exposed by a separate incision and the distal 
fragment is freed and replaced in its normal position. The loose external malleolus, 
is then fixed to the lower end of the tibia by one or two wood screws and the wound 
is closed. A plaster cast is left on for about eight weeks. B.v this operation the author 
creates a true bimalleolar tibia. He reports three cases with good results. — J. Albert 
Key, M.D., St. Louis, Missouri. 


SuR uNE VoiE d’ Acces Posterieure de l’ Omopl.\te (Posterior Exposure of the 
Scapula: Its Application to the Treatment of Fractures of the Xeck of the 
Scapula). R. Dupont et Henri EATard. J. de Chir., XXXIX, 52S, 1932. 

The authors describe a posterior incision for the exposme of the neck, mesial 
border, and body of the scapula. With the patient B’ing on the face and the affected 
arm eleimted and supported by sand bags, an incision about eight inches long is made 
along the posterior border of the deltoid. This incision crosses the axillai}’ border of 
the scapula in its middle third and extends posteriorly to the A’ertebral border of tliis 
bone. The deltoid and latissimus dorsi are separated, and the incision is carried down 
between the rhomboid major and the rhomboid minor. These muscles are retracted 
to expose the vertebral border of the scapula and with a periosteal elector the tissues 
are elei’ated from the bone. The scapular origin of the triceps lies in the deptlis of 
the wound and protects the circumflex vessels and neiwes from injur}’. Care must be 
taken not to damage the inferior scapular vessels because, if they are cut, it is difficult 
to control hemorrhage in the depths of the wound. After the border of the scapula is 
exposed, the soft tissues are freed from the bone Avith a periosteal elcA’ator and it is 
possible to expose the posterior glenoid and the lower half of the anterior border of the 
glenoid. Likewise, the muscles can be elcA’ated to expose the posterior portion of the 
neck and body of the scapula. The authors report one case of fracture of the neck of’ 
the scapula in which this incision Avas used Avith satisfactory’ results. — J. Albert Key,. 
MD., St. Louis, Missouri. 
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Sun Quelques Points »e Technique dans ees Guefkks VEiiT/HinALEs. (Some 
Points of Tccliniquc in Vortebral Grafts.) V. Picot. ,/. (]c MM. dc Bordeaux, 
CIX, No. 7, 196, 1932. 

A r(5sum6 of some facts on the tccliniquc of vcrfcliml lione graft. Dr. Picot speaks 
of some of the disadvantages of the AIbce grafts and jircfcrs the osteoperiosteal grafts 
buried deeply under the muscles over the laminae of the vertebrae. The points in tech- 
nique which he suggests are: a long incision parallel to the spinous processes; a thorough 
exposure of the vertebral laminae by elevation of the attachment, of the muscles by a kind 
of trough made in the laminae to hold the grafts, which is made by a specially devised 
instrument described by the author. The graft is removeil from the tibia, usuallj^ the 
entire face of the tibia, and is divided into two portions to be used on cither side of the 
spinous processes. The grafts are firmly secured in place by catgut sutures. No fixa- 
tion apparatus is used. Sixteen cases with excellent results are reported. 


Un Cas D’AnnACHEMENT DE l’Kiune Tihiale. (A case of Fracture of the Tibial Spine.) 

Y. Picot. J. dc MM. dc Bordeaux, CIX, No. 7, 200, 1932. 

Dr. Picot reports a case of fracture of the tibial spine with subsequent swelling, 
hydrarthrosis, and thickening of the capsule, which had been considered and treated as 
tuberculosis because of these symptoms. The patient was a girl of sixteen years and the 
aecident had taken place a year previously. The roentgenograms, taken at the time, 
showed a slight amount of atrophy with a small erosion in the region of the center of the 
tibial area, without any actual foreign body. The lateral view, taken three months 
later, showed very clearly a small foreign body whieh represented the fractured tibial 
spine. This foreign body was later removed. The case was reported to emphasize the 
need of recognizing the development of joint S3'mptoms, following trauma to the knee, 
which are frequently mistaken for tuberculosis, and also the need of a sufficient number 
of roentgenograms to determine the presence of a foreign bod.v. 


Anterior Poliomyelitis, with Special Reference to Patients Passed Through 

THE Royal Alexandria Hospital for Children in Recent Epidemics. J. 

Steigrad. Med. J. Atisiralia, I, 785, June 4, 1932. 

The observations are from 250 acute cases during the past four j'ears. The age 
incidence was largest in children from one to four j-^ears old with ten cases under one jmar. 

The symptoms most frequently observed were drowsiness or irritability (in nearly 
every case) and, in over fifty per cent., fever, vomiting, spine sign, and neck rigidity. 
The spine sign is probably present in over seventy per cent, of early cases and consists of 
the production of pain on flexing the spine. Amos’s sign or the “tripod sign’’ consists 
of placing the hands on bed behind the buttocks, when the patient is required to sit up, 
the two arms and the trunk forming a tripod. This sign is frequently seen in older 
children. 

Lack of uniformity of the deep reflexes is very suggestive. Some cases commence 
with convulsions, stupor, or unconsciousness; the tendency of this type is toward com- 
plete recovery. The author considers the cerebrospinal fluid cell count of extreme value, 
the average count in his cases being eighty cells per cubic centimeter. 

The prognosis is moderatelj”^ good, more than half of the cases recovering complete!} . 
In the bulbar and pontine form those with involvement of the vital centers usually die, 
while those with the faeial paralyses recover. In the cerebral, cerebellar, and meningitic 
forms the prognosis is good. 

The author recognized the following forms: 

The abortive; spinal (the most common form); bulbar and pontine, involving muscles 
in the brain stem; cerebral, with convulsions, aberrations of speech, choreic and athetoid 
movements, etc.; cerebellar, with marked incoordination; and the ascending and descend- 
ing form, or Landry’s paralysis. 



CURRENT LITERATURE 


273 


In the treatment, convalescent serum was used freely, but the author withholds 
judgment as to its value, although verj- optimistic as to its probable usefulness when its 
technique is completely worked out. — Ednard N. Reed, M.D., Santa Monica, California. 


Axterior Dislocation .\nd Subli'x.\tion of the Astragalus. A. J. Sheftel. Orlho- 

paedia i Travmatologia. V, 11. 1931. 

Dislocations of the astragalus are rare. The author has not found any references 
to dislocation or subluxation of the astragalus in the entire Russian orthopaedic litera- 
ture between 1914 and 1926. The author produced experimentally different degrees 
of astragalus dislocation on cadavera. For mild subluxations a tear of the capsule is 
sufficient; a complete dislocation requires a complete destruction of the anterior and 
posterior lateral ligaments, the sex'erance of the extensor tendons and the astragalo- 
calcaneal, astragalonavicular and astragalocrural ligaments. The x-rays of the author’s 
specimens did not reveal the actual relationship of the experimentallj’ displaced 
bones. The author believes that subluxations are more frequent than dislocations; 
sublu.xations are frequently mistaken for fractures about the ankle joint. X-ray 
diagnosis of the partial anterior displacement of the astragalus ma 3 ' lead to errors in 
interpretation and a stud.v in three directions is therefore necessarj-. The author 
reports a case and further describes the tj’pical position of the foot with anterior 
subluxation of the astragalus. — Emanuel Kaplan, M.D., Neiv York, A'. Y. 


New Interpret.ation of the P.athogenesis and Surgery of Pain in Calcaneal 

Spur. L. .A. Shilnikov. Orthopnedia i Travmatologia. IT. Ill, 1931. 

Manj' experimental and clinical facts established at the Institute of Surgical 
Xeuropathologj', as well as elsewhere, lead to a definite relationship between neuromata 
and neuritis, and osteoporotic changes and bones. The calcaneal spur is a result of a 
neurotrophic disturbance of certain branches of the sciatic neire, producing a decalci- 
fication of the os calcis. The muscle pull on the softened osseous structures of the 
os calcis creates a subplantar or achillean spur. This spur is a soft decalcinated struc- 
ture. Calcaneodj’nia in the presence of a calcaneal spur is an expression of a neuritis 
and is not produced bj' the spur. Thus, there are spurs not accompanied b,v pain 
and, vice versa, pain in the heel is verj- often not coexistent with a spur. It was 
found bj' the author that a neuritis of the nen’us cutaneous surae medialis and nervus 
suralis are responsible for the calcaneal-spur sjuidrome. After a neurotomj’ of one of 
these branches, the usuall 3 ' soft spur shows more calcification and becomes ebumated ; 
the calcaneod 3 -nia disappears. The author had eight cases of neurotom 3 ' for cal- 
caneod 3 'nia in which there was a 100 per cent, improvement after a period of from four 
to fort 3 ’-nine months. AchilIod 3 -nia is not improved b 5 ' neurotom 3 ' of the aboi-e 
mentioned neiwes. The surgical removal of calcaneal spur, which frequentb' aggra- 
vates the calcaneod 3 Tiia, should be discontinued and replaced b 3 ' the much simpler 
neurotom 5 ' of the nervus suralis or nervus cutaneous sunie medialis. — Emanuel Kaplan, 
M.D., New York, N. Y. 


De la VaLEUH ThERAPEDTIQUE DES INFILTR.ATIONS PeRI-.ArTICUL-AIRES .a L.A No VOC.AINE 
DANS LES Entorses et les Arthrites Traum.atiques. Rene Leriche et Rene 
Fontaine. Presse Mid., XL, 280, 1932. 

The authors inject a one per cent, solution of novocain into the periarticular tissues 
of the affected shoulder, sometimes daih', sometimes less frequent^-. The abilitx' to 
abduct the arm voluntarih- returns as soon as anaesthesia is established, but again dis- 
appears. After the injections have been repeated at daih- (or less frequent; intervals, 
painless abduction finalh' supervenes. 

Onh- three cases are reported, all with the diagnosis of traumatic arthritis including 
two of recent origin. 
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The method would seem equally promising in the condition we Americans call peri- 
arthritis of the shoulder. The authors suggest the use of this method in after-treatment 
of fractures involving the shoulder joint. 

The ability and prominence of the authors combined with the simplicity and safety 
of the procedure would seem to recommend a trial. — Emil S. Gcisl, M.D., Minneapolis, 
Minnesota. 


Maladies Osseuses et TnounLES du MlcTAnoLis.ME Calcique. P. Delmas-Marsalet. 

Presse M£(l., XL, 2S2, 1932. 

This seems to be an important contrilnition. It is a report of the cure of a case of 
Paget’s disease and another of von Recklinghausen’s disease. These cases are fully 
reported and adequately illustrated by roentgenograms. 

In the latter disease the authors recommend trial of their conservative drug treat- 
ment before resorting to a parathjToidectomjL In cases of this type the authors recom- 
mend a trial of the following treatment to be used for a period of at least si.v months’ 
duration ; 

First, vitamin D dissolved in oil; the daily portion being 7500 units; this amount to 
be divided and taken in cold milk in two daily doses. Second, three teaspoonfuls of 
calcium gluconate daily (about twelve grams). 

Three times during each week an intramuscular injection of one grain of calcium 
gluconate in a ten per cent, solution. 

Control roentgenograms e^'ery' three months. 

The authors suggest administration of this therapy in osteomalacia and leontiasis 
ossea. — Emil S. Gcisl, M.D., Minneapolis, Minnesota. 


Lbs Hallux Valgus. Hallux Valgus de Posture et Hallux Valgus Inflammatoire. 
Mathieu-Pierre Weil et J. Delarue. Presse M6d., XL, 586, 1932. 

The authors distinguish between postural hallux valgus and that of the arthritic 
type. There are convincing illustrations. The problem is considered from the view- 
point of the anatomo-pathologist. — E7nil S. Gcisl, M.D., Minneapolis, Minnesota. 


IjES Formes Frustes de la Coxa-Vara des Adolescents. F. Pouzet. Presse M6d., 
XL, 1352, Sept. 3, 1932. 

A report of six cases of what wm are now in the habit of calling “slipped epiphysis . 
In addition to the usual abduction treatment the author calls attention to the necessity of 
internal therapeusis in cases of this category (endocrines, calcifiants, irradiated sterols). 

Emil S. Geist, M.D., Minneapolis, Minnesota. 


L’Appareil Ouate de Dujarier dans les Fractures de L’HuM:fiRUS. Geoiges 
Rouhier et Pierre Labignette. Presse Mid., XL, 1418, Sept. 17, 1932. 

A rather simple and ingenious method for obtaining fixation in fractures of the u- 
meral shaft. The authors use a voluminous amount of absorbent cotton and mus m 
bandages and nothing else. When properly applied this makes a firm and adequate 
splint. The method is based on the same principle as that described by Schanz o 
Dresden in using the same materials in splinting the neck. — Emil S. Geist, M.D., Minne- 
apolis, Minnesota. 


Peculiar Regeneration of Bone, Following Maggot Treatment of Osteomyelitis. 
M. M. Pomeranz. Radiology, XIX, 212, Oct., 1932. 

The healing process in osteomyelitic bone following maggot therapy is typical an 
presents three stages: 
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First, an exudative stage, noted seven to ten days after saucerization, an osteoplastic 
process. Material approximating the density, but lacking the homogeneity of callus, 
filling the excavated zone and extending into the overljdng soft tissues. 

After two to four weeks the second or contractile stage begins. In this stage the 
callus-like mass contracts do^vn, to reestablish the approximate caliber of the shaft, 
and becomes as dense as the bone itself. At this time there is no differentiation between 
medulla and cortex. 

The terminal stage is reached about si.x months after operation, the entire excavated 
area and eontiguous medulla being filled with dense ebumated bone. 

The whole process resembles callus formation. The author feels that “it is per- 
missible to conclude that healing is more rapid and that the end product approximates 
more closely normal bone structure than any of the hitherto accepted methods of 
treatment”. — Edward N. Reed, M.D., Satila Monica, California. 


L.\ T.\rsoclasl\ Model.vnte en el Tr.xtamiexto de los Pies Bot Varos Equixos 
SupixADOs CoxGEXiTOs Ix^’ETERADOs. Josc Valls j' Carlos E. Ottolenghi. 
Reoista de Ortopedia y Traumalologia (Buenos Aires), I, 515, April, 1932. 

The authors bring up for discussion the question of the selection of treatment for 
old, inveterate club feet. The German Orthopaedic Societj’ in 1932 and the French 
Orthopaedic Society in 1931, have had this problem presented in their respective meet- 
ings, without arriving at any definite conclusions; two verj’ well opposed tendencies 
prevailed as had happened in preiious meetings. The authors, after a complete review 
of the different surgical procedures and their criticism, pronounce themselves in favor of 
osteoclasia, adding, when it seems necessary, tenotomy or lengthening of the tendo 
achillis, plantar fasciotomy, or subastragaloid arthrodesis. The paper is illustrated with 
clinical histories, roentgenograms, and photographs of three very interesting cases. — 

Alberlo Inclan, M.D., Havana, Cuba. 


A Proposito do Tratamexto das Fractcras do Axtebraqo xas Cre.^x^as. Barros 

Lima. Revista de Ortopedia y Trauinatologla (Buenos Aires), I, 495, -^pr., 1932. 

The author presents the subject of the treatment of fractures of the forearm in 
children, discussing the advantages of the different procedures recommended for this 
t 5 Tie of lesion. On account of the pathology found at the site of fracture, the irregular, 
dentate surface presented by the fragments, and the separation of the periosteum from 
the ends of the fragments offering great difficulty for the manual reduction of these 
fractures, Lima recommends the open reduction and apposition of the fragments without 
any tj^ie of internal fixation. In most of his cases the author has decided on the opera- 
tive procedure, after manual attempt at reduction had failed. In trans^-erse fractures, 
the existing indentations at the line of fracture are sufficient to maintain the reduction 
obtained by the open alignment of the fragments; otherwise these indentations can be 
made by the surgeon in order to obtain the locking of the fragments, as advised by Soresi 
and Demel. The author presents the clinical histories of thirteen patients treated by 
him by open reduction and e.xternal fi.xation with plaster splints. — Alberto Inclan, M.D., 
Havana, Cuba. 


Vlas de Acceso a la Articul.aci6x de la Cadera. (Surgical Approaches to the Hip 
Joint.) Guillermo Allende. Revista de Ortopedia y Trauniawlogia, II, I, July, 1932. 
The author presents a verj* complete study of the matter. A resume of the hisforj' 
of surgery of the hip joint and the anatomy of the latter is first offered, and a thorough 
description of the multiple ways of approach to the hip joint follows. The most impor- 
tant part of this paper is the author’s experience and advice on the indications for each 
method, and he presents several of his ov^■n cases to illustrate his conclusions. The pos- 
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terior ai)pro!icli is recommended for idl wises of pyogenic infections of tlic hip in which 
drainage of the joint is necessary. In all the cases of hip conditions demanding plas- 
tic or reconstructive surgery, the anterior or the lateral approaches are advised; 
in many instances the Smith-Petersen or the Mathicn techniques, combining both 
ways of approach, are recommended as the best, choice . — Alberto Inclan, M.D., 
Ilaimta, Cuba. 


Les Ahtihutes CiinoNiQiM'.s A.MirnoiiiExxES de i,a ILanciie (Ainicrobic Arthritis of 

the Hip). R. Ma.‘;.«art. Jirv. ilr Chir., LI. 102. 10.12. 

Under this heading the autlior considens arthritic conditions developing during 
adult life in hips which were subjected to disen.'^e or injury in oarlj' life and in those 
which have not been subjected to jircviou.s injury or disease. He first considers the 
late changes in congenital dislocation of the hip and ])oints out the fact that those 
hips in which no attempt has been made at reduction and in which a false acetabulum 
has not dcveloiied do not tend to be painful, while those in which anterior transposition 
has been performed, or in which a fjiLc acetabulum li.as been formed cither naturally ov 
by surgical means, as well as a certain percentage of those in which a satisfactory 
reduction has been obtained, do tend to develoii chronic arthritis and tend to become 
painful. He also notes that subluxation of the hip (coxa valga) is apt to result in 
chronic arthritic conditions in litter life. The Sitme is true of the co.xa vara deformi- 
ties either from rickets or of congenitiil origin and also of the adolescent coxa vara in 
which the upper epiphysis of the femur has been disitlaccd. It is interesting to note 
that he does not consider Lcgg-Pertlics' di.sease its a frequent cause of arthritis in later 
life because lie believes that this condition occurs so carlj^ that the acetabulum 
becomes adapted to the hoiul of the femur. Ho cites two cases of unrecognized fracture 
of the neck of the femur, healed with slight deformity, in which chronic arthritis 
developed. Finally he takes up the chronic arthritis of the hip which develops during 
late adult life (morbus coxae senilis) and believes that the primaiy factor in tins 
condition is a softening of the head of the femur. — J. Albert Key, M.D., St. Louis, 
Missouri. 


I.es Accidents Nerveux de la Reduction de la Luxation Congenitale de la Hanche. 

(Nerve Injuries in Reduction of Congenital Dislocations of the Hip.) P- Corict. 

Rev. d’ Orthop., XIX, 5, 1932. 

The author reports six cases of peripheral nci^-e injury and four cases of injury to 
the central nervous system which occurred in o\'er 2600 reductions of congenital is 
locations in Froelich’s clinic. He notes that the accident of injur 3 '^ to the sciatic nw' c 
is especially apt to occur in patients from five to nine 3 'ears old in ivliom the hea is 
unusually high and in Avhom the acetabulum is clear-cut with well defined margins. 
According to Froelich, the impression is that in those cases the head of the femur las 
never rested in the acetabulum and that the 3 ' appear to be true embryonic dislocations. 
There are no postmortem specimens, but dissections of infants indicate that t le 
parah'sis of the sciatic is produced in part by hyperflexion and traction and in 
by compression of the sciatic nerve between the head of the femur and ischium. 
diagnosis is easily' made from the foot drop and the vascular dilation of the extienuty- 
The peroneal nerve is more severely' injured than is the tibial. Apparently the nerios 
are not torn and, in most cases, recovery' of function occurs in from six months to • 
year, although cases have been recorded in which the paraly'sis has been peimanen 
The cerebral injuries with convulsions and coma are obscure in origin and are thoug i 
to result from emboli. The treatment of the peripheral nerve paralysis is conservatn c. 
That of the cerebral injuries is also conservative. Two of the four patients ui • 
cerebral injuries died. — J. Albert Key, M.D., St. Loui.'i, Missouri. 
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Les Perurthrites Traumatiques. (Traumatic Peri-Arthritis.) R. Petrignani. Eev. 

dVrlhop.,XlX, 101, 1932. 

The author considers those chronic, painful joints wliich follow an injurj- in which 
there was no evidence of damage to the bone nor to the articular surface. He pays 
particular attention to the knee, and reports eight cases and, when the condition 
occurs in the knee, he calls it the sjudronie of Pellegrini-Stieda. Classically this 
S3'ndrome maA- result from a sprain of the internal or e.vtemal lateral ligament or from 
a contusion. After the injurj’ the area remains tender and there is a variable amoimt 
of disabilitj' which maj’ last indefinitely. In the classical cases new bone appears in the 
region of the injurj- (generallj- the origin of the internal lateral ligament into the 
femur) and maj- be palpated or seen in the x-raj-. The author believes that the condi- 
tion is primarilj- a nerve injury which is followed bv a hj-peraemia with resorption of 
bone from the epiphj-sis and deposition of calcium in the oedamatous connectiA'e 
tissue of the capsule. There may or raaj' not be a hematoma and there may or maj- 
not be necrosis with connective-tissue proliferation. He believes that the local e.xcess 
of calcium drawn from the cpiphj-sis as a result of the nerve injurj’ is an important 
factor and that this leads to calcification and ossification. It is especiallj- common 
in the shoulder where the calcium is deposited in the subdeltoid bursa. The same 
condition maj' occur without the deposition of calcium and the majoritj' of cases are 
of this type. The condition is differentiated from traumatic arthritis in that the joint 
surfaces are not involved, although it maj- be accompanied bj- traumatic arthritis. 
The treatment is rest and the author particularlj- warns against massage wluch he 
believes has a tendenej- to exaggerate the condition. .A^fter a period of rest, which is 
best obtained with an elastic bandage and should be kept up for several weeks if 
necessarj-, the author recommends local heat and exercises. Prognosis is good and 
surgerj- is rarelj- indicated. The author recommends blockage of the sj'mpathetic 
paths to the joint bj- multiple injections of cocain as advocated bj- Leriche and thinks 
that roentgen therapj- is stronglj' indicated in the earlj- cases, but has had no experience 
with either of the above forms of treatment. — J. Albert Key, M.D., St. Louis, Missouri. 


Be.vigx Angiomatous Tumors of Skeletal Muscles. Hilger P. Jenkins and P. 

Arthur Delanej'. Surg. Gynec. Obslet., LV, 464, Oct., 1932. 

The authors present a thorough studj- of a case of benign angiomatous tumor of the 
gluteus maximus muscle, and review 256 reported cases, of which SLxtj--two are summarized. 

Ninetj'-four per cent, of the tumors appear before the age of thirtj- j-ears; almost 
half occurred in the first decade. Hereditj- is not a factor and trauma was present 
in only seventeen per cent. A congenital factor is possiblj- of primarj- importance. 

The gross pathologj- presents three main tj-pes: diffuse, circumscribed, or partiallj- 
circumscribed, the former being the most frequent. The diffuse tj-pe often inA-olves 
other structures than muscles, — as nerves, subcutaneous tissue, periosteum, sj-novial 
membrane, large arteries, skin, and large veins. 

Microscopicallj-, the most frequent vascular structure was the cavernous space lined 
bj' a single laj-er of endothelium with a thin wall. .Arterioles were usuallj- thick-walled 
with narrow lumen. Thrombi were frequentlj' present. Degenerative changes were 
advanced in the central part of the tumor. 

The most common sj-mptom was a tumor mass, usuallj- slow-growing. Muscles 
of the extremities were most frequentlj- involved, particularlj- those of the thigh and leg, 
though the chest muscles were involved in nearlj- as manj- cases. In the large majoritj- 
of the cases onlj- one muscle was involved. The diagnosis is made on the age of appe.ar- 
ance of a slowlj- developing tumor, the location, pain, some functional impairment or 
deformitj-, aspiration of blood and x-raj- if phleboliths are present. The differential 
diagnosis must be made from lipoma, neuroma, fibroma, cold abscess, sarcoma, ej'st.', 
and mj-ocj-tes. 

The treatment is local excision. Hemorrhage was a considerable problem in thirtj-- 
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eight cases. Tlic prognosis for relief of symptoms is cxeclicnt, recurrence in only six 
per centi. Disability followed in five jrer cenl. No deaths were reported. 

Photomicrographs showing the tumor structures arc excellent.— /ffc/iard McGovneij, 
M.D., Los Angeles, Cnlijornia. 

Uniat Myici.om im Kindi, icnr.x Ai.tak. (Myeloma J)uring Childhood.) Karl Zah. 

Vhehows Arch. }. Path. Anal., CCLXXXIII. 310. 19.32. 

A detailed autojisy re])ort is made of a case of myeloma in a six-year-old bo}’. The 
lesions were found in several of t he cervical vertebrae, and also in the lungs. Clinically, 
the course was that of tuberculous spondylitis. Histologically, the condition was a 
inycloblastic inyeloina with occasional masses of erythroblasts. This is the third case 
on record of typical myeloma in childhood, and the first to be rciiortcd in the German 
literature. 

The article contains an extensive bibliograjiliy. — R. J. Dittrich, M.D., Fori Scott, 
Kansas. 

Ueher Distorsionen der LENDENwninELs.KuLE REi Sportunfallen. (A Considera- 
tion of Traumatic Deformities of the Lumbosacral Vertebrae Resulting from Sport.) 

.1. G. Knoflach. llTcacr Klin. Wchnschr., XLV, 136, 1932. 

Particular significance is attached to injuries of the spine in view of their frequency, 
resulting from vocational and traffic accidents. The author, however, contributes this arti- 
cle because of three such injuries occurring during participation in sport. Traumatic 
deformities frequently occasion severe damage to the vertebral medulla, thus causing 
vocation.al handicaps and often endangering life. Such injuries are not recognized 
excepting through numerous and late examinations following accidents, then being 
evidenced as a post-traumatic spondylitic lesion, such as is found in Kiimmell’s disease. 
These lesions commonly are not demonstrable early by x-ray. 

If injuries to the lumbosacral region are only contusions, they are relieved in a short 
time, and the circumscribed evidences of p.athologj' to the soft tissues overlying same are 
established. Therefore, because of their relativelj" short period for recovery, further 
clinical and x-ray' examinations may be excluded. 

The three cases of such injury to the lumbosacral spine are described in detail by 
the author, all having been sustained during participation in sport. The findings m 
all three subjects are identical. Pain, in all, is most severe in the lumbar spine during 
movements or attempts at motion. 

In the three patients presented, the subjective symptoms did not definitely disappear 
until after three months, and the patients were able to resume their vocations in from 
three to five months. After one year the three cases disclosed no symptoms, and the 
x-ray findings were negative. However, during bending and stretching, there was ad- 
mitted a feeling of uncertainty in the lumbosacral region. Severe injuiy to the joint 
and ligamentous structures of the injured vertebrae caused marked functional loss m 
the lumbosacral region. This was noted through the complete abandon on the part 
of the patients. 

In the three cases there never was established, during the course of the disease or 
later, positive clinical or roentgenological findings of a specific lesion, for which trauma 
could be blamed. Nevertheless, they are considered as correct instances of distor.ion 
or dislocation of the lumbar vertebrae. The long duration of the symptoms should ru e 
out simple contusion. Furthermore, the similarity of the symptoms in these cases w it i 
those described by Kocher, Henle, and others, under the consideration of cervical is 
locations, is the cause for the assumption that the cases cited may be considere as 
traumatic deformities of the lumbosacral vertebrae resulting from sport. 

In this article the etiological, x-ray, and diagnostic findings are very thoroughly is 
cussed and the opinions found in the literature are quoted . — Alfred J. Buka, Pittsburg i, 

Pennsylvania. _ • r u 

Note: We regret that, on account of lack of space, we are unable to publish m u 
the excellent abstract of this article as prepared by the reviewer. Editor 
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THE BACKGROUNDS AND FOREGROUNDS OF 
ORTHOPAEDICS * 

BY JOEL E. GOLDTHWAIT, M.D., BOSTON, MASSACHUSETTS 

The choosing of a subject for such a lecture as this has not been easy 
but, with the background of nearly fortj^-five years of practice in our 
special branch of surgerj’-, with the privilege of acquaintance with many of 
the great leaders in our work for the generation previous, together vith 
the appreciation of the work as it is being developed toda}^ it seemed 
not unreasonable to make of this meeting a time of ana^sis of the real 
features which led to our existence as a specialty, and which are shaping 
it for permanence or for ending. 

In such an ana^sis, natural^ that which has gone before is important 
in planning expectations for the future. To predict what is ahead must, 
of necessity, be attended with uncertaint 3 ’-, but, if the historj-- of the work 
is carefullj^ studied, the prediction for the future is much more hkelj^ to 
be correct than if it is attempted without such knowledge. 

It is essential, if we are to shape our course rightlj’’, that the founda- 
tions of our work be known and studied. Knowledge of this sort not 
only helps us in matters of direction of our efforts, but also saves what 
would otherwise be much duplication of effort. 

In such a study it is natural to turn to the words of the founder of 
our branch of medicine. In 1741, Dr. Andrj'-, the Councillor to the King 
of France, the Professor of Medicine in the Roj'al College, and Senior Dean 
of the Facult 5 ^ of Phj'sick at Paris, wrote a book entitled “Orthopaedia: 
Or, the Art of Correcting and Preventing Deformities in Children”.! 
The title, as the author explains, is made up of two Greek words, meaning 
straight, or free from deformitjq and child. The book then goes on to 
describe the general structure of the individual with rules for its best 
possible use. The text is simple, so that it “maj" be put in Practice b\' 
Parents themselves and all such as are emploj'ed in Educating Children”. 

*The Robert Jones Lecture delivered at the Hospital for Joint Diseases, Xew 'i'ork 
City, October 27, 1932. 

tOrthopaedia: Or, the .\rt of Correcting and Preventing Deformities in Children. 
Translated from The French of M. Andry. London, A. Millar, 17-13. 
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The book deals with tlie "corrcciion and prevention of deformities”, 
but in the text that which lias to do with prevention uses two-thirds of 
the book. 

In this treatise the author deals first with the structure of the indi- 
vidual and, once this is appreciated, the function to be c.xpected. As for 
the structure, the author recognizes t he fact that all are not made alike, 
the types of the present day being plainly stated (Book I, page 71); 

“The Neck is either long or short, thick or slender, 

“The Breast is either broad or narrow, flat or rising, 

“The Waist is either thick and clumsey, or slender and delicate; 
short or long. . . . 

“The Legs are either slender or thick, long or short, or of a middle 
length. Here we must remark that when the Neck is long, the Legs and 
Ears are long likewise. . . . 

“There is not one of those different Conformations, as well of the 
Head as of the other parts of the Body, that does not bear a necessary 
proportion to the rest of the parts.” 

After dealing at some length with the varying structure of the indi- 
vidual, similar in every way to the so called “body types” of our day, the 
author then goes on to the study of such structure with function as the 
chief aim. After describing the spine, he states (Book II, page 77): 
“When the Spine is straight, well set, and finely turned, it makes a hand- 
some Body; and where it is crooked and ill turned, the body is Deformed. 

Later, in describing the chest, he states (Book II, page 79): “A high 
Chest, for Example, provided it is not raised above a certain Point, has a 
fine Effect upon the Eye. A Chest, on the contrary, that is flat and de- 
pressed, looks very disagreeable; besides that this Figure is not so com- 
modious, neither for Health nor long Life.” 

In order that the body may be developed at its best — and in this he 
constantly refers to the best for function as being the best aesthetically-^ 
he begins with “Caution to Mothers when they swaddle their Infants , 
so that the shoulders and chest may not be cramped or distorted. 

For a later stage of child life, the “Proportion of the Haunches an 
Belly ” is discussed. “ The Haunches should be held flat; the Belly should 
not advance too much forward.” As part of the treatment of such con 
ditions, careful attention is given to special chairs and ways of sitting. 
In this he even recognized the sagging of the abdominal organs and a spe 
cial chair is suggested to assist with the treatment of this condition. 

In this general discussion the selection of the proper shoes receives 
careful consideration (Book II, page 85). “Shoes that are too high hee e 
will make the Bodies of Children crooked.” 

Careful instruction is given for children when sewing or studying t m 
the body may be used rightly. 

Also the positions in bed for sleep (Book II, page 86): “Not to e 
Children sleep upon high Bolsters, or to allow them none at all, is anot er 
means for preserving the Bodies of Children straight.” This from a 
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Frenchman, to those who know the national use of the bolster, makes the 
elimination surprising. 

The appreciation of the best that we know of “Bod 3 ’^ Mechanics” 
todaj’’ is indicated in the following (Book II, page 89): “MTien a Child 
advances his Belly too much, some imagine the best method is to clap a 
bit of Lead upon it, or some other Weight; but bj’^ this means he is obliged 
to bend himself backwards.” “She (Nature) teaches Parents to take 
care not to put anj’’ Lead upon the Bellies of Children — but, on the con- 
trary, rather to make them wear it behind. This wiU oblige them to keep 
in their Belly and at the same time hinder them from bending back.” 

In speaking of round shoulders, he states (Book II, page 115): “To 
hinder the Shoulders from growing round, you must take care to keep the 
Elbows weU back, placed over the Haunches and the Chest forward.” 
If one shoulder is higher than the other, he naivelj’- suggests (page 119) : 
“Another method stiU, is to make him carry a little Ladder, made on 
purpose for that end, so as it may rest upon his Shoulder by one of its 
Steps. The Shoulder which supports it will rise, and the other wiU fall 
lower. These httle Ladders may be proportioned to the Age and Body 
of the Child, and it will be a Pleasure and Diversion for him to carry it.” 

This latter suggestion would hardly fit in to the present-day order of 
activity, but it indicates what is suggested throughout, the thoroughness 
of the study of the child and treating of the special need with reference to 
the body as a whole. 

With Andry, the obtaining or the preservation of the best function 
of the body, or the special part, was the basic ideal of that which repre- 
sented orthopaedia. At his time the physician was expected to treat the 
whole individual, and with reference to the best function; nor did this 
ideal start with Andry, since, with the very early writing, the same general 
idea is manifested. A strong, healthj’-, well poised or weU functioning 
body was the ideal of the early Greeks, as well as other cmlizations. Also 
the correction of deformities had often been attempted before Andr^^’s 
time. Hippocrates’ method of the forcible correction of spinal deformities 
is probably known to most of j^ou. It was resented for Andry, however, 
who not only saw the special need of his work, but who had vision and in- 
fluence enough, to start a movement with enough momentum so that we, 
today, nearly two hundred j’'ears later, are carrying on under the same 
colors. 

During these nearlj^ two hundred j’-ears, the principles of Andrj’- have 
not always been prominent in the teaching of medicine, but thej" have 
never been lost, and from time to time individual obseiwers have contrib- 
uted something to the general knowledge that has been of help in correct- 
ing the e.xisting deformities, — such as Stromej-er’s tenotomj', or in better 
caring for the individual and thus lessening the tendencj- to deformit 3 \ 

In fairl}’’ recent times such names as Hugh Owen Thomas and Robert 
Jones, of Great Britain; Alessandro Codivilla, and our contemporar}' 
Vittorio Putti, of Italj^; Lewis A. SajTc and C. Faj-ette Tajdor, of New 
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York; Buclcminslcr Brown nnd Edwnrcl II, Bradfoi'd, of Boston, suggest 
at once the names of men whose sane reasoning, always thinking of the 
end result with as perfect a functional general result as was possible to 
obtain, makes them worth}'- followers of Andry. 

Always the idea of the best condition for function has represented a 
dominant note in all that was represented by Andry's conception and what 
has grown out of it. As the profession has developed in late years, with 
the responsibility for the care of the patient so much divided up, in the 
extreme development of specialism, many times the chief aim is to relieve 
symptoms -with immediate results, w'ithout much regard for the careful 
study of the conditions leading to the best permanent function. During 
the World War in the care of the bone and joint injuries, with the severe 
muscle and nerve injuries, it very early became obvious that the general 
surgeon might be able to perform a more perfect operation than the ortho- 
paedic surgeon wdio might be available; but, from the point of view of 
ultimate result, having in mind the usefulness of the part, the conditions 
■u'ere so strikingly reversed, that the responsibility for the care of such 
cases from the beginning of the injury to the transport home, -u'as trans- 
ferred, w'ith the wish of the general surgeon, to the orthopaedic surgeon. 
The type of injury to be treated had rarely ever been seen by the ortho- 
paedist any more than by the general surgeon, but the basic principle of 
training made the orthopaedic surgeon see from the very beginning an 
end result, and the special case simply demanded the adaptation of well 
understood principles to the War casualty. It wms this basic training that 
forced Sir Robert Jones into such a prominent position in Great Britain. 
Good surgery without proper care before and after operation resulted in 
too many cripples, and each year Sir Robert was turned to more and more 
to improve the conditions. The results obtained by him not only estab- 
lished his position for the War need, but have led since to the development 
of the special hospitals and clinics all over England for carrying on the 


orthopaedic work of civil life. 

This part, or what might be called the “Backgrounds”, indicates 
carefully planned work based upon the special structure of the individual, 
leading to the best possible general function; deformities corrected, of 
course, but the prevention of deformities by careful training being the 
larger and more important part of the work. The special ideal of the 
work has been the best of which the individual was capable, recognizing 
that a healthy body was a good looking body. Much of the work that has 
passed has been fine; the challenge to us present-day workers is to demon- 


strate our fitness to carry on this work. 


“foregrounds” 


At this time when the medical profession has moved so far away from 
that which existed up to two or three decades ago, when the physician was 
in reality a general physician assuming the entire responsibility for the 
patient seeking his advice, a new adjustment is necessary. In the earlier 
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period the doctor was surgeon, as well as physician, meeting all the needs, 
knowing very little of what is called psychiatrj'^ todaj*^, but nevertheless 
practising the best kind of mental health. In special lines of work he was 
not the equal of the men of todajq but no one can have witnessed the 
scattering of the responsibility for the care of the patient, with the many 
specialists sharing in it, without being aware that while much of the new 
is fine, much of the old was also fine. To tri*- to get the best from 
each and make a stiU better is the great challenge for us today; and, until 
this is accomplished, we must expect to find our patients turning more and 
more to the irregular practitioners. 

In our special line of work, with the great interest in the operative 
side of the work, with the general indifference to the non-operative, or to 
the operative case once the operation is performed, one can but wonder if 
the basic ideals which justify our work have not been lost sight of. If we 
are to see only the operation, leaving the after-care to the sfightty trained 
house staff vdth the physiotherapy given by an entirely different depart- 
ment, of which we hai'e httle control or knowledge, we cease to be true 
orthopaedic surgeons, but just surgeons doing bone and joint work. If 
we still further recognize that three-fourths of the patients coming to an 
orthopaedic clinic are turned over to the junior staff, having little knowl- 
edge of the real condition, or too little time to carrj^ out the treatment, the 
responsibility for which we are supposed to e.xist is being largel}^ missed. 

In many of our large chnics it would be far better to have the “chief” 
remain in the out-patient department and let the junior staff carry out 
the operative work. The skill required for this operative work is much 
less than that required for diagnosis in the manj' non-operative cases, 
with the planning of the appropriate treatment. Back cases, as usuallj’' 
seen, are uninteresting, because the average surgeon does not understand 
them. Once understood, they become interesting, and, intelligentlj* 
treated, cease to be the burden of the clinic. The same is true with the 
average arthritic, or the paralytic, or the average foot case, or the average 
visceral case, — cases which respond so easilj' if righth'- handled as to 
represent the greatest possible satisfaction to the ph3’sician. The indif- 
ferent care of most of these cases, in the average clinic, unless thej' can 
be called operative, not onl5’- is pathetic from the point of view of the 
patient, but represents a great waste to the hospital. The endless putting 
on of plaster jackets or braces, of strapping feet or knees, without first 
correcting the mechanical features that are at fault, is purposeless, and 
not onlj^ means waste of material and time, but, with so little gained, 
causes discouragement to both patient and plu’sician. 

The greatest need todaj' for those of us who call ourselves orthopaedic 
surgeons, it seems to me, is to train ourselves so that what is involved in 
the “prevention” part of Andr\''s work is better understood: with the 
expectation that the increased knowledge of these two centuries will, if 
properh" used, make it possible to carrj- the work in this line farther than 
was possible with .Andrj', just as is true with the purel.v operative part. 
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In such preparation ilie great need seems to be to carry our studies 
farther along the two lines emphasized by Andry, — first, tlie body types 
or varying anatomical structures, and, secondly, t he function to be expected 
of the bod}'' in all its parts once the peculiar structure is known. 

Once we realize that no two persons are made alike, the need of care- 
ful study of our patients along such lines becomes obvious and — fortu- 
nately for simplicit}'^ of study — while the indi\'iduals vaiy, there are, 
nevertheless, definite types which have their counterparts in the anatomy 
of the lower orders. That the text-book type does exist there can be no 
question; but since, apparentl}', this type has become the most perfectly 
adjusted to life as a biped, it is rarelj'^ seen in the doctor’s office except as 
an accident case. Apart from this text-book normal, there are shown to 
be tw'O main variations. One is slender in build, with a small skeleton, 
with flexible joints, wuth small muscles, ■with a highly organized nervous 
mechanism. This type, adjusted for quick moving, as well as quick 
thinking, should •v^'eigh as its normal from fifteen to twmnty pounds less 
than the so called normal. Athletically, it is the short-distance runner, 
the hurdler, pole vaulter, the contortionist, etc., — the "Uncle Sam” type. 
This type not only has the motor mechanism, bones, joints, muscles, etc., 
that are peculiar, but the viscera are different in shape and attachment 
from those of the text-book type. The stomach is tubular in shape, at- 
tached with a loose mesentery, the small intestine has from ten to fifteen 
feet of length instead of the text-book twenty. The large intestine is 
considerably shorter than the text-book type and has a much freer 
mesentery. The liver is small, with loose attachments. The skin is soft, 
and the hair, which is usually abundant, is usually soft and fine. The 
body is long in the torso in proportion to the thickness through, the neck 
and loin being particularly long. The arms and legs are usually long and 
slender, with feet naturally high-arched, and with hands slender, with 
long, tapering fingers. The face is commonly narrow, forehead high, and 
the ears usually large and prominent. 

In contrast to this at the other extreme is the stocky or thick-set type 
with a skeleton heavy, joints relatively inflexible, muscles large, with 
coarse fibers. This type should weigh from fifteen to twenty pounds moie 
than the text-book normal. Athletically, it is the wrestler, the weight 
lifter, the long-distance swimmer, etc., — the "John Bull” type. With 
this type the bones are large and the joints are made for inflexibility, 
the "closely knit” individual. The viscera also have their peculiarities, 
with the stomach large and pear-shaped, held high under the ribs by its 
attachments. The small intestine varies from thirty to forty feet in 
length, in contrast to the text-book twenty, and the large intestine is also 
considerably longer than the text-book type. The liver is large and heavy 
and held with firm ligaments well up under the ribs. The skin is coarser, 
with more connective tissue, and the hair is usually dropped early. The 
body is relatively short in the torso, is much thicker through than the 
slender, or the text-book type, and the neck is short and thick. The arms 
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and legs are heavier, with large, coarse-fibered muscles, with feet broad and 
low-arched, while the hands are broad, the fingers short, with much less 
difference between their lengths than in the slender or text-book type. 
The head is usuallj’’ relatively small and round, with small, flat ears. . 

These two types, with the text-book tj-pe for the third, are fairly 
constant, although there is marked overlapping of features; one haiung a 
slender general tjpe, may have a less flexible spine than would be ex- 
pected. The viscera vary: the stomach and small intestine may be of 
the slender type, while the large intestine is larger and more like the heavy 
tjpe. And thus we might go on, the essential feature being that there 
are these variations in the human familj’-, and that, of those coming to us 
as patients, the large proportion will fall into the slender or stocky group. 

Once these pecuharities are appreciated, some of the clinical observa- 
tions become easier of understanding. An intestine of only ten feet will 
naturally be less able to absorb all of the food values than one of forty- 
feet, — some justification for the indi-^udual easily gro-wing fat, or the one 
remaining thin. 

Also, an indmdual of twenty pounds heaider than the text-book 
normal, having a larger body to heat, would have as its normal a higher 
blood pressure than the slender type, -with its smaller and lighter struc- 
tures; and, in a less striking degree, the body temperature varies. 

From the point of -sdew of the general physiologj’^, once one appre- 
ciates the different anatomical structures, there should be expected varia- 
tions. The slender, quick-acting indmdual should have a more rapidlj' 
responsive phj’-siological mechanism than would be required for the slower- 
moving, heavier type. This being the case, the slender should be 
expected to be able to hberate the energy more rapidly and is, therefore, 
the hyperglandular indi-\ddual. In this type the basal metaboflsm should 
be from fifteen to twenty points above the zero as its normal. The slower- 
moving or stocky type should have as its normal a basal metabolism from 
fifteen to twenty points below the zero. 

With such a study it is apparent that the way the body is used is of 
the utmost importance regarding its function. If used fully erect, 
irrespective of the special anatomj’-, the muscles of the trunk should be in 
balance, so that there should be no undue strain, and the cun’es of the 
spine should be such that the joints are not strained. In this position the 
head will be held well over the shoulders, -with the chin drawn in, thus 
flattening the cervical spine, and thus tightening the deep cenucal fascia, 
which is the suspensory ligament of the diapliragm. This, together with 
the proper use of the thoracic muscles, insures a relativelj" high position of 
the ribs, with resulting adequate space for the organs of the thorax, as well 
as adequate space under the ribs below the diaphragm for the abdominal 
organs. In this position the abdomen should be flat and not sagged, the 
pelvic inclination being about thirtj’ degrees forward from the perpendicu- 
lar, so that the weight is received upon the pelvis properh*, with no strain 
of the pelvic joints nor the joints of the low spine to be e.xpected. 
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Fig. 1 

Extreme ptosis of the heart and diaphragm, there being thirteen ribs in this case, 
with the diaphragm down to the last rib. 


In this position the weight is received upon the feet so that the mus- 
cles are used in balance with strong, well poised feet to be expected. 

In this position, with the upper chest held reasonably high, there is 
adequate support for the shoulder girdle so that the shoulder position 
should be good, with the scapulae flat upon the ribs at the back, with the 
circulation of the hands and arms not impaired, nor the nerve trunks un- 
reasonably crowded or irritated. 

If the body is used fully erect, the organs should be in positions similar 
to the text-book teaching, with the liver well up under the ribs, with the 
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Fig. 2 


The so called “text-book” normal, with the diaphragm between the eighth and 
ninth ribs at the back, the heart beginm'ng at the fourth rib. .Abundant space 
under the diaphragm and lower ribs for the abdominal viscera. 

main axis horizontal, with the stomach high, the spleen under the ribs, 
the kidneys with the upper half resting against the posterior portion of the 
diaphragm, and with a firm mass of fat filling in the lateral spinal spaces, 
protecting as well as supporting the kidnej's, the adrenal bodies, the pan- 
creas, as well as protecting the splanchnic nerves and the upper abdominal 
blood vessels. In this position the relations of the stomach to the duode- 
num are such that drainage is eas\', with the circulation unimpaired, so 
that normal function should be expected, with no tendency to ulcer. 

When the bodj' is drooped, however, the conditions are entirely 
changed, — the pelvis inclines forward more than is normal, the lumbar 
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Extreme ptosis of the heart and diaphragm, with very low posi- Normal ideal position of the development with the arch of the 

tion ot the ribs, the anteroposterior diameter of the upper abdomen diaphragm high, with adequate space in the upper abdomen, under 

ana lower chest much reduced, so that there is practically no room the ribs and diaphragm, for the viscera. Note how shallow the 

under the ribs^ and diaphragm for the abdominal viscera, which lateral spinal spaces are under such conditions, 

must, necessarily, be crowded downward, as is indicated here. 
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Fig. 5 

Extreme ptosis of the abdominal viscera, the diaphragm being down to the last 
rib, the stomach verj’ low. WTien such a position of the stomach e.xists, it must 
mean a low position of the diaphragm as well. The liver here shows with the a.xis 
vertical instead of horizontal. (Retouched.) 

spinal curve becomes exaggerated, the dorsal spine is more rounded, the 
head is carried forward with increase of the cervical cur\-e. The sternum 
and ribs sag ; the abdominal muscles are relaxed ; and with this, as well as 
the low position of the ribs to which the diaphragm is attached, the ab- 
dominal organs must be forced downward, while the thoracic organs are 
dragged downward. 

In this position the shoulders are not properly supported upon the 
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Fig. 6 

The relaxed position of the body with the marked for- 
ward tip of the pelvis. The thrust of the spine, being 
received on the top of the sacrum, tends to pull the upper 
part of the sacrum downward. Note the posterior position 
of the lower ribs with the resulting increased depth of the 
lateral spinal spaces. 


thoracic cage and sag 
forward and in this 
position the weight is 
thrown upon the feet 
wrongly, with pro- 
nated or flat feet the 
inevitable result, 
while the same faulty 
mechanics results in 
strain or relaxation of 
the knees. 

From the point 
of view of the general 
ph 3 ^siology, the de- 
gree of sag of the 
diaphragm is impor- 
tant and is shown in 
Figure 1, many times 
dropping to the level 
of the last rib at the 
back. In contrast 
with this is the nor- 
mal (Fig. 2), with the 
diaphragm between 
the eighth and ninth 
ribs at the back. 
Under such condi- 
tions, and "with the 
lesser sags, the condi- 
tion is similar only 
less in degree; the 
space in the upper 
abdomen is markedly 
reduced (Fig. 3). 
There is no longer a 


space under the ribs (Fig. 4) for the liver, and, as it is forced downwar , 
it commonly rotates, the right side dropping down (Fig. 5), so that le 
main axis is many times vertical instead of the horizontal of the suppose 
normal. In this position not only is the gall bladder placed with t le 
rounded end downward, but the drag upon the ducts must be a factor m 
interference with its function. Also in the sag of the liver, with the tv is 
of the organ, the possibilities of harmful drag upon the portal vein or t e 
hepatic vessels must be readily apparent. 

With such a position of the diaphragm, the stomach is forced down 
ward (Fig. 5) and the oesophagus is put upon the stretch. If it is t le 
tubular type of stomach, the sag will lead to the J-shaped stomach so 
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Fig. 7 

Extreme ptosis of the heart and diaphragm, the diaphragm at the last rib, the 
heart vertical in its axis. 


commonly seen, but when that is found in the pelvis, or vert' low, the 
diaphragm will be down also. With the lowering of the diaphragm, the 
kidnej’s, which lie with their upper halves against the lower posterior 
portion, must be tipped forward and forced downward; the kinks of the 
ureters are easy to understand, wliile the possibility of drag upon or inter- 
ference with the blood vessels serving these organs might offer an easy 
explanation of manj’- of the kidney symptoms. The orthostatie albu- 
minuria with its quick correction, following the correction of the sagged 
position, should at least be suggestive of the cause of some of the more 
serious diseases. With the sag of the diaphragm, the low ribs, which 
should incline forward and downward, forming a basket-like support for 
the liver, spleen, stomach, and kidneys, as well as making the lateral 
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spinal spaces in the upper abdomen relatively shallow, are changed. 
Under the normal conditions, t.hc pancreas, with its horizontal axis cross- 
ing the spine as it does, has the two ends on the two sides well supported, 
wdth no unnatural drag upon the middle portion over the spine. With 
the diaphragm sagged, not only arc all of the organs crowded downward 
more or less, but the ribs drop downward and backward, not only losing 
entirely the basket-like support for the organs but, with the changed 
posterior position of the ribs (Fig. 6), the lateral spinal spaces are deep- 
ened, so that the Uvo ends, the head and tail of the pancreas, must sag 
backward and produce drag upon the middle portion as it crosses the 
spine. This, together w'ith the crowding downward of the other organs, is 
entirely suggestive as a cause of the imperfect function of the pancreas 
with sugar in the urine, and wdth the disappearance of the sugar after the 
correction of the body sag. This is suggestive, at least, of lines of study 
for the more serious forms of such disease. 
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One of the very important of the 
abdominal blood vessels is the coehac 
axis, coming off as it does from the 
anterior part of the aorta and sending 
its branches to the hver, stomach, 
pancreas, and spleen. The beginning 
of this artery is at the point where the 
lower portions of the diaphragm arise 
at the sides of the spine and cross to 
form the arch under which the aorta 
passes. With the extreme low posi- 
tion of the diaphragm, this arch of 
the fibers of the diaphragm must be 
dragged downward with such possi- 
bihty of interference with the coeliac 
axis that it may very weU be a factor 
in the disturbance of the stomach, 
pancreas, spleen, and fiver. 

Under these same conditions of 
sag the intestines, both small and 
large, must be crowded downward 
with natural formation of twists or 
kinks especially at the hepatic and 
splenic flexures, and at the same time 
the abdominal %’iscera must crowd 
downward upon the pehdc \dscera. 




Fluoroscopic tracings of the dia- 
phragm taken with the patient stand- 
ing, and lying upon the back. In 
neutral breathing the excursion of the 
diaphragm should be about one inch 
to one and one-half inches, and about 
midway between full ingjiration and 
fuU e.xpiration. When lying down the 
extreme range of motion should be 
somewhat less. 


With such a sag of the body, not 

only must such changes of the abdominal structures occur, but the organs 
that rest upon the diaphragm wifi be drawn downward, the heart many 
times being at least three inches below its so called normal position 
(Figs. 1, 7, and 8). The arch of the aorta is drawn downward also, and 
mere demonstrable difference of position makes easy of understanding 
some of the circulatory disturbances of the head or arms. Under such 
sag, the blood vessels to these regions must be put upon the stretch. 

In that which has been stated regarding the diaphragm, its position 
only has been mentioned, but its ability' to perform its function is of the 
greatest importance. Some one has called the diaphragm the piston of 
the human engine and the illustration is not unreasonable, since the move- 
ment of the diaphragm, or its rise and fall, is essential to health. Since 
we realize that in the circulation the heart pumps the blood out but that 
the diaphragm pumps it back, the ability of both of these organs to 
perform their function is of the utmost importance. With the heart 
sagged, as has been shown, one should not e.xpect the vigorous action of 
the best health, and with the diaphragm sagged, its range of movement 
or "stroke” must be limited, with resulting general disturbance. Since 
the diaphragm pumps the blood back to the heart through the compression 
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of (he veins with the inwardly opening 
valves, if il is not able to perform its 
function propcrl}’-, the veins are not 
emptied and the heart is forced to 
pump af^ainst an increased pressure 
with, after a time, the weakeningof the 
heart, muscle from the overload, similar 
to the stale muscular condition of the 
athlete from overexercise. 

In t he examination of the patients, 
after the anatomical type has been 
determined, the next thing is to de- 
termine the position of the diaphragm 
wit h t he lieart and the range of motion 
of the diaphragm. This latter feature 
is determined by using the fluoroscope, 
over which tracings on paper are made, 
showing the up and down position of 
the diaphragm in ordinary breathing, 
and also the extreme possible range at 
full inspiration and expiration. The 
tracings are taken with the patient 
both standing and lying (Fig. 9). The 
ideal tracing should show a range of 
motion in ordinary breathing of from 
an inch to an inch and a half, this being 
about midway between the extremes of 
inspiration and expiration. With the 
ideal, the extreme range is more in the 
standing than in the lying position, and the lines should be generally hor- 
izontal, the outer part of the lines being on about the same level as the center. 

With the sagging of the diaphragm, not only is the position of both 
this and the heart low, but the range of motion is less (Fig. 10), the lessen- 
ing being much more marked in the standing than in the lying positions, 
unless there are adhesions above or below holding the diaphragm. Not 
only is the movement shown in the tracing less, but the neutral position 
is near or on the extreme low point and the sides slope downward well 
below the level of the central points. 

Once the common low position of the diaphragm is recognized, and 
the limited range of movement is appreciated, the general venous conges- 
tion should be expected. Since the diaphragm pumps the blood from the 
veins to the heart, if it is not working properly, the veins will be full; 
showing superficially in the hands and also in the legs, where varicosities 
are common. That which shows so plainly on the surface of the body 
must occur wherever there are veins, with natural disturbances of the 
function of the viscera. 



Fig. 10 

Tracings as seen in tiie average case 
of pto.sis of tlie heart and diaphragm 
resulting from the poor body mechanics. 
When standing the excursion of the 
diaphragm is extremely small, but 
when lying down the motion is not 
only freer but about the same on the 
two sides, indicating that theie are no 
adhesions limiting its action. 
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In such a lecture the time does not permit of the analysis of the 
sj'mptoms referred to the special organs, but, with the appreciation of 
the faulty position of the organs which can be easilj’^ demonstrated, 
together with the circulatorj' changes which must result from the equally 
demonstrable imperfect action of the diaphragm, it should make sugges- 
tions at least in explanation of the man5'^ S3’^mptoms found with the 
patients. 

Naturally, in the examination of the patients, the usual routine should 
be carried out, with the numerous tests made for whatever value they 
maj^ possess, but with all this an examination of the patient should be 
made to determine the special tj’^pe, as well as to see how the bodj’' is used. 
For this latter, the clothing should be largety removed and the patient 
examined standing, the examiner noting the general standing position, 
whether or not the body is erect, whether or not the chest is high and 
rounded forward, whether or not, in breathing, the circumference of the 
chest in the neutral or speaking position is midwaj^ between full inspir- 
ation and expiration. In poor health, with the usual drooped position, the 
neutral position is near full expiration. In the examination it is also 
important to estimate the diameters of the chest at the tip of the sternum, 
the ideal for health being with the anteroposterior diameter about two- 
thirds of the lateral; to note the circumference of the bodj" at the umbiU- 
cus, — this should not be larger than the circumference at the tip of the 
sternum; to note whether the abdomen is firm and flat in the upper part, 
as is normal, or relaxed and prominent ; at the same time noting the angle 
formed by the costal cartilages with the tip of the sternum, which for 
best health should be about ninetj’’ degrees. 

Care should be taken to note also the position of the pelvis and 
whether the buttocks are unduly prominent. The hips and low back 
should be relatively flat, the inclination of the pelvis being about thirty 
degrees forward from the perpendicular. Naturally, the spine should be 
noticed, whether or not the curves are reasonable, and especialh’- whether 
the head is held erect well over the shoulders or protrudes forward. 
The position of the feet is also important ; flat or pronated feet will be more 
or less certain if the bodj’’ is drooped. 

After the standing position has been checked, the examination should 
be made Ijdng down, at first upon the back, with not more than one small 
pillow under the head. In this position, the position of the ribs with the 
costal angle should be noted, and the low position at the sides should be 
checked, — in the much sagged bodj' the low ribs often being in contact 
with the crests of the ilia. With the palpation of the abdomen and upper 
pelvis, it should be particular^ noted whether or not there is much firm 
fat in the upper lateral spaces of the abdomen. In normal health this 
region should be firm with much substance between the two hands as 
palpation from front to back through the loin is made. In the drooped 
position of the bodj' with the sagged diaphragm, there is usuall.v almost 
no fat in this region, and with the displacement of the organs there is often 
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Fig. 11 


Silhouette show- 
ing an individual 
with the general 
poise of the body 
not bad, but with 
the base or pelvis of 
the body tipped 
forward fully thirty 
degrees more than 
is normal, a condi- 
tion which will in- 
evitably produce 
weakening of the 
pelvic joints with 
natural relaxation 
of the muscles at- 
tached to the pelvis 
and the general 
droop shown in Fig. 
12 . 


liardly more than the two layers of 
skin between tlie two hands. In 
correcting the condition in order to 
obtain good health, the treatment 
has not been completed until this 
retroperitoneal fat has been re- 
placed with the hard, well developed 
upper abdomen mentioned. 

After checking these features, 
the patient should be examined in 
the knee-hand position, noting in 
this the flexibility of the spine, the 
position of the low ribs, and how 
hollow the back is in the loin below 
the ribs. With proper development 
there should be no sag of the loin in 
this position, but when the body is 
drooped and the retroperitoneal fat 
is absent, the hollows below the ribs 
are usually marked. 

In this position the abdomen 
should be palpated, since often in 
the patient with the low ribs, when 
lying upon the back, the crowding 
of the intercostal nerves causes re- 
flex spasm of the abdominal muscles, 
which usually disappears entirely if 
the knee-hand position is taken and 
the ribs sag forward and upward. 

After determining in this way 
the mechanics of the body and after 
seeing the roentgenograms of the 
spine with the heart and diaphragm, 
unless definite evidence of special 
and well understood disease is 
found, the rational procedure should 
be to correct the faulty mechanics 
of the body, including especially the 
spine and viscera, and to see what 
changes nature is able to bring 


about, of course, at the same time, giving such other 


treatment as may be indicated. 



Silhouette of a 
young woman of 
the same age as 
shown in Fig. H, 
with the resulting 
relaxation of the 
pelvic girdle and 
the natural relax- 
ation of the mus- 
cles attached to 
the pelvis. In this 
position the pa- 
tient was stand- 
ing as well as pos- 
sible. Note, not 
only the position 
of the pelvis, but 
the relaxed posi- 
tion of the chest, 
the forward posi- 
tion of the head, 
and the marked 
sag of the abdom- 
inal viscera. 


This correction of the easily demonstrated faulty 
mechanics of the physiology should be basic, whatever the special loca^ 
lesion may be. If an arthritis, whether the common atrophic foim oi 
the less common hypertrophic form — since both are in part circulatoi} 
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'Vjjlll and in part nutritive — this should be 
H the first move. In the progressive 

H paralj'ses, with the apparent passive 

congestion of the nerve cells, the 
faulty mechanics should be corrected, 
and the marked improvement com- 
monly seen makes the real etiologj’" of 
Hf BH such cases at least stronglj’^ sugges- 

i 1 p'H tive. If the thjwoid is working 

^ ■ i- ■ wrongly, and since in the conditions 

described there must be congestion 
of the organ, the correction of the 
mechanics of the circulation ma}*^ 
many times be expected to bring im- 
provement. If the Hver, or the stom- 
ach, or the pancreas, or the kidnej^s 
are not working rightly, and since the 
low position of the diaphragm must 
interfere with the circulation of these 
organs, the correction of the faulty 
mechanics should be made, at the 
same time using such diets or other 
measures as may relieve the special 
distress of the special organ, but ex- 
pecting after normal mechanics is 
achieved that such special diets or 
other measures will not be necessarj’". 

In the same way with the serious 
anaemias, — with the extreme sag 
of the diaphragm, there would be 
congestion of the spleen as well as 
of the bone marrow, and while liver 
is indicated for the immediate 
need, the correction of the faulty 
mechanics which causes the con- 
gestion should be expected in most 
cases to relieve the condition and render special diets unnecessarj'. 

In order to intelhgently examine the patient and properlj’- direct the 
treatment, it is important that the phj'sician himself be able to see the 
faults and estimate their importance. 

A few illustrations are shown that should be of help. Figure 11 is a 
silhouette of a j^oung woman with the posture of the upper part of the 
bodj”^, at first glance, not bad. However, the pelvis, which is the struc- 
tural base of the bod}' and to which are attached all the trunk muscles, as 
well as all of the thigh muscles, is inclined forward full}' thirty degrees 
more than normal, with the result that the thrust of the weight of the 


Fia. 13 

The position of 
the pelvis and 
lower spine are 
fairlygood.butthe 
chest is flat, the 
ribs low, the head 
too far forward. 
The degree of pto- 
sis of the dia- 
phragrn in this 
case will be much 
less than in Fig. 
12, but is an im- 
portant factor. 


Fig. 14 

The extreme gen- 
eral relaxation with 
forward position of 
the peh’is, hyper- 
extended knees, 
low_ ribs, forward 
position of the head, 
the tj-pical position 
associated with 
functional gl 3 'co- 
suria, orthostatic 
albuminuria, dys- 
menorrhea, poor'di- 
gestion, etc. 




298 


J. E. GOLDTIIWAIT 


spine must lend lo drag the lop of 

Ihc sacrum downward and forward, 

strain of (he sacro-iliac joints being 

an inevitable result. It is evident, 

because of the general poise, that the 

muscles in this case have not as 3 ’^et 

given wa.y, but thej’’ inevitablj'^ will 

and with it not onlj'^ will the pelvic 

joints be strained but the ribs will be 

lowered, the head will come forward, 

and the trunk muscles as a whole will 

be relaxed, with a definite ptosis of 

the abdominal, thoracic, and pelvic 

viscera. Figure 12 shows the figure 

of a jmung woman of the same age, 

whose muscles have given out, with 

the results as stated above, and with 

the ph 3 ’’siolog 3 ’' as a whole disturbed. 

In both of these cases the individual 

stood as nearl 3 '^ full 3 ’’ erect as possible. 

In both the pelvis is tipped too far 

forward and this must be corrected 

before real improvement is possible. 

In Figure 13 the base, the pelvis, 

and low spine are fairl 3 ^ well balanced 

but the chest is too flat, with resulting 

sto^y*^”type^ lowering of the diaphragm. The 

the extension of the essential feature in the treatment of 

body in this type oc- jg raise the chest, with the 

curnng at the dorso- i r i A i ■ 

lumbar level instead drawing backward of the head, in 

of at the lumbo- order to pull up the central portion 
sacral level. p i t i 

of the diaphragm. 

Figure 14 shows the general relaxed bod 3 r with the 
pelvis and the lumbar spine too far forward, with the 
ribs very low, with the head protruding forward, and 
with the natural relaxation of the abdominal wall. Of 




Fig. 16 

An individual 
of the slender 
type with the 
body well poised, 
the muscles in 
balance, with 
adequate space 
in the upper ab- 
domen for the 
different viscera, 
and with the dia- 
phragm natu- 
rally high. Good 
health to be ex- 
pected. 


course, in this type of case, the feet should be pronated or 
flat, and the knees sprung. It is this type in which one so commonly 
sees the orthostatic albuminuria, the functional glycosurias, the cystic 
gall bladder, and the general poor digestion, with much backache an 


leg ache. 

These indicate a few of the types of posture as seen in 


the slender 


type of individual, the one most common today. 

With the heavier built individual, the droop is always less in amoun 
and the sag of the low back occurs, not at the pelvis and lumbosacra 
region, but in the upper lumbar and low dorsal region (Fig. 15). 
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these cases the degree of sag is less, but, since the vis- 
cera are held more firmly in place by their ligaments 
than is true of the slender individual, the compression 
of the viscera may be more, with more serious disturb- 
ances manj’' times the result. It is under such condi- 
tions that the cardiorenal diseases of middle life are so 
often seen. In this tj'^pe of case the abdomen becomes 
heavy, but the degree of sag is less than in the slender 
type, except after long standing, in which cases the 
abdominal muscles are practicall3’’ paral3’-zed, due to 
the crowding of the thoracic nerves, with the sagging 
of the ribs, and the twist of the head of the ribs at the 
costospinal joints. 

Once these features are appreciated, it becomes 
simple for the ph3’’sician to direct the treatment, with 
the well poised individual as the desire. Figure 16 shows 
the slender t3^pe weU poised, and Figure 17 the inter- 
mediate t3’’pe, also weU poised, with the muscles all 
used in balance, with adequate space for all of the 
organs, and with the development of the upper abdo- 
men satisfactor3^ Under such conditions no back nor 
foot strain should be expected. 

Once these features are appreciated, the working 
out of the details of treatment can be left more or less 
to the individual ph3'sician; but under no conditions 
should the cases be simpb' turned over to a g3'mnast, 
who usuaU3’' gives exercises which have muscle building 
for their aim. The aim in these cases should be to get 
the muscles in balance, so that proper tone wiU develop, 
and the ph3’-sician should either give the exercises or 
indicate to the g3Tnnast those which should be used. 

For such work, it is important to have the bod3’ 
horizontal more than is usual while the muscles are regaining their tone. 
There should be from nine to ten hours in bed at night, with no pillow, 
or onty a small one, used, the best position for sleeping, for the slen- 
der t3"pe, being upon the face, abdomen, or side. Beside this the hor- 
izontal position, flat on the back ^ith the arms raised and hands under 
the head, should be taken for five or ten minutes several times dailv. 
This, of course, tends to flatten the low back and to tip the pelvis back- 
ward, as well as to draw the head backward, and, b3' raising the arras 
and pulling upon the pectoral muscles, to spread the ribs and broaden 
the lower chest and upper abdomen. 

In the beginning, if the fault3' positions are extreme, such as the 
marked forward position of the pelvis, the horizontal position of the bod}- 
should be used more, and, when l3ing upon the back, a large pillow should 
be placed under the knees to relax the hamstring muscles. If the ribs are 


Fig. 17 

An indiridual of 
the intermediate 
or “text-book” 
type also with the 
body in excellent 
position for the 
mechanics of func- 
tion. 
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particularly low after the lumbar spine is flattened, a small pillow can be 
placed under the mid-dorsal spine when the special stretching positions 
are taken. At these times no pillows should be placed under the head, 
since it is desired to let the head sag baclcward and thus help to pull up 
the diaphragm and low ribs. 

During these times of l3u‘ng (h)wn, the e.x'ercises for developing the 
control of the abdominal and buttock muscles should be started. The 
lower abdomen should be drawn in and held while natural breathing is 
going on. Also the buttock muscles should bo tightened with the attempt 
to draw, or roll the hips downward, this naturallj’’ helping to flatten the 
lumbar spine so that it will, ultimatel}'’, rest properlj’- upon the body of 
the sacrum. After this has been acquired, o.vercises for drawing up the 
ribs should be given, first upon one side and then the other, partly to edu- 
cate the lateral abdominal muscles, but also to spread the costal angle 
and raise the ribs laterally, and develop space ultimatelj’’ for the viscera. 

After control of these muscles has been acquired with the body re- 
cumbent, similar exercises should be given with the patient standing. 
During these exercises the patient should have in mind the attempt to 
draw in the lower abdomen, to draw down the hips, to raise the chest up 
and forward, and to stand as tall as possible. Once the ability to take 
the desired position is acquired, walking should be practised, the position 
of the body being held rigidly at first, but graduallj’’ relaxed until the easily 
well balanced position is natural. 

At times, if the condition is marked, recovery is hastened by the 
temporary use of apparatus to relieve the muscle and ligamentous strain 
until these structures have been properly developed. Such apparatus 
does not mean putting on the common special corset, which simply com- 
presses the parts, or braces, which fit the body as it is, but must tend to 
help in the improvement of the general poise of the body with the ultimate 
development of the supporting muscles and ligaments. Such apparatus 
should be used only until the desired muscle balance and tone have been 
reached. 

In all of the treatment careful attention should be given to the natural 
habits of the patient, to see that in sitting and stooping, as well as stand- 
ing, the body or torso is held without unreasonable bending at the waist 
line. Much “buckling” at this region makes impossible the proper 
development of the upper abdomen with the organs in place. 

Naturally, while such general reconstruction is going on, the general 
condition must be watched, the rapidity of the recovery or the amount 
of exercise depending partly upon the frequently checked blood pressure 
and temperature, while symptoms indicating disturbance of specia 
organs should, of course, be given proper attention. 

With such an understanding, one would hardly think of fusing the 
low spine or pelvic joints without first correcting the faulty mechanics, 
since the faulty position of the parts leading to the strain means also, o 
necessity, faulty general mechanics, with imperfect weight-bearing on 
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feet and •n-itli imperfect position and function of the viscera. Also, one 
would hardl}^ expect to correct a flat or weak foot without correcting the 
general poise of the bod3’- so that the foot muscles can work properly. 
Also, one would hardlj’- expect to arrest and improve the common case of 
arthritis without first correcting the faulty adjustment of the ^dscera. 
Also, one would hardty see the need of a shelf operation for an old congeni- 
tal dislocation of the hip without first correcting the marked forward tip 
of the pelvis which places the head of the femur much farther back than 
need be, especially since the disabiht3’' of later 3’^ears in such cases is not of 
the hip but of the back, because of the extreme lordosis. Also, in the in- 
tracapsular fractures at the hip, one should not expect the results to im- 
prove materially, irrespective of the local treatment, unless the structure 
of the bones is appreciated as part of the general disturbed ph3’-siology. 
Bone repair depends upon health3'- tissues which the easil3’^ demonstrated 
atrophied bones do not represent. General treatment in these cases is 
of as much, if not more, importance than the local. 

With such an understanding of the anatom3'- and of the mechanics 
of the physiolog3’’, many cases now not being reheved will become inter- 
esting, as well as 3delding results that will he satisfactor3’-, while man3’’ of 
the chronic cases now considered hopeless will yield a degree of satisfac- 
tion that will make our profession seem quite worth while. 

In closing, let me urge you, in the treatment of 3’’our cases, to do 
all that general medicine indicates; but beside that to see that the “bod3’‘ 
mechanics” are such as to make health possible. Common sense tells one 
that this can do no harm, since the right use of a machine must be the 
desirable way; and many times with the human machine the right use 
gives nature all that she needs to give health. 

The need of such work must be obvious and whether we, as orthopae- 
dic surgeons are to do it, as Andr3’-’s teaching would seem to indicate, is 
for us to decide. The opportunity is great and, if we choose the operative 
work onl3’-, which is the easier, instead of the harder and more general, 
some other specialty or school will take this over. Our basic training 
should make us better prepared for this than an3^ of the other groups, but 
of late, certainty, our vision has been so restricted that much of the large 
problem has been missed. If that which is here presented has helped 3mu 
in getting the broad significance of orthopaedics, I am glad, and feel sure 
that something new in the way of satisfaction in 3’^our work will be 3’^ours. 
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Tlie controversy regardin«: (he inode of repair of bone had, as its nat- 
ural sequel, the dispute as to the survival and growth of the various types 
of bone grafts. Since Duhamel ' first advanced the periosteal theory of 
bone repair two hundred j’-oars ago, ( his explanation has had many ardent 
supporters, the best known being Ollier-. Equally confident, though 
fewer in number, have been the proponents of the theoiy that bone is 
formed by the cell of the cortex. Macewen^, in 1912, was one of the first 
to take issue with the eonclusions drawn by Ollier. A third and very 
different h3qDothesis has gained ground in recent jmars. Bancroft'*, in 
this countiy, and Lcriche and Policard “, in France, have developed the 
idea that new bone following a fracture is formed extracellularly by the 
deposition of calcium salts in an oedematous embryonic ty^pe of connec- 
tive tissue. The various theories of bone repair have been shown by dia- 
gram in a recent paper bj’- the writer'’. 

Whether or not a bone graft continues to live, and the parts played 
by its various components in the survival of the graft, is of great impor- 
tance in the surgery of bones. Ollier believed that a piece of living perios- 
teum-co’i’ered bone continued to live and grow after its transplantation 
to a bony bed. Barth ', in 1894, took the contrasting view that all parts 
of a transplanted bone died and were replaced by a new growth of bone 
from the site in which the transplant was placed. His conclusion, which 
was generally accepted during the following decade, was that all varieties 
of bone material were equally successful. Therefore surgeons turned from 
living bone grafts to the implantation of dead bone. The accumulation 
of clinical results during this decade demonstrated the superiority of living 


over dead grafts. 

Axhausen®, on the basis of numerous experiments, concluded that, a - 
though the greater part of a graft died, its periosteum survived, produce 
new bone, and established a vascular connection between the transplant 
and its bed. Macewen believed that the replacement of the dead por 
tions of a graft ■vsms accomplished by the proliferation of osteoblasts from 
the graft itself. More recently, Phemister® and others have shown that 
the dead portions of a graft are transformed into living bone by the process 
of “creeping substitution” in which the periosteum, endosteum, and cells 
of the haversian canals of the graft all play a part. This process is doubt 


* This work has been conducted under a grant from the Christine Breon Fund for 
Medical Research of the University of California. 
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TYPES OF B0;iE GRAFTS 

Advocated on Baelo of Clinical Escperlenc© or Experluental Tfork 

Cortex & PerloBteun 
nay Include endost. 

Cortex & Endoateun 

Oateo- P 

perioateal 0 

erlosteun 

aly 

!llBcellaneouB 
Types of Graft 

Axhausen 
(exper. ) 

Bronn & Brown 
(exper . ) 

)elaseniere j 
(clln.) 

(< 

3ers & 
lalhlner 
5xoer. ) 

3rookB 

2 stage graft 
(clin. ) 

Berg & ThalhlQBr 
(er.per. ) 

Cohn & Mann 
(exper. ) 

Dorrance Buman & 

exp^ UoEuiaky 
(exner. 

Ellnkerfuss 
callns graft 

Brooks 
(exper. ) 

Gallie & Ro'bertson 
(din. ) 

dlier ^ 

!clln.& expjj 

lock 

Clin. ) 

iarkeiow 

leterogenous 

Davis A Hunnlcutt 
(exper. ) 

Mace^fen 
(exper. ) 



Straub 
epiphyBlB 
(clln. ) 

Haas 
{exper. ) 

Mcniiilans 1921 
( clln. ) 




Hey Groves 
(din. ) 

Speed 
( clln. ) 




Jessen 
(clin. ) 





Kartaschew 
(exner. ) 





Lerlche & Pollcard. 
(din.) 





Lexer 
(din. ) 





Jiayer & Wehner 
(exper.) 





UoWllllaas 19t4 
(exper. ) 





Phemlster 
(exper. ) 





■Pereschlnskl 
(exper, ) 




! 


Table I 


less aided by the ingrowth of bone from the bed in which the graft is 
placed. 

As the survival of a transplant depends upon the inclusion of elements 
having the power of independent grouTh, the type of transplant emploj’ed 
by a given surgeon will be influenced largelj' by his views regarding the 
osteogenic properties of bone. The foundation for the transplantation of 
bone was laid by Ollier^ in 1867, whose results are reported in two volumes, 
one having to do with experimental and the other with clinical observa- 
tions. Much experimental and clinical evidence has accumulated since 
his time. The various methods of bone transplantation, their advocates, 
and the basis for such advocacy are shown in the table. Doubtless this 
represents but a small fraction of the papers published on the subject of 
bone grafts, but it includes the majority of those based on experimental 
work or extensive clinical analysis. For further information regarding 
the historj^ of bone grafting, the articles bj- Hey Groves*^, Keith", Berg 
and ThalhimeF=, and Burman and Umanskj"’ are suggested. A most 
thorough analysis of the results obtained clinically in 1390 cases of various 
types of bone grafts was made bj- ^IcWilliams in 1921". The expcri- 
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ments to be reported below were designed to trace the fate of the different 
types of bone grafts under conditions resembling those found clinically, in 
the hope that conclusions might, be drawn regarding the relative impor- 
tance of periosteum, coricx, and cndosicum to the success of the graft. 

MKTUOnS 

Bone-graft operations were performed on twenty-two rabbits, the 
ages of which ranged bet ween four and eight months. The method con- 
sisted of the production of a defect in each radius and the bridging of this 
gap b}”" a graft taken from tlie tibia or fibula of the same rabbit. The 
ends of the graft were fixed in the open ends of the radius as an intra- 
medullary graft. As t wo bone-graft operations were performed on each 
rabbit, it was possible to compare the various ty’^pcs of transplants under 
the same conditions. Anaesthesia was produced by the intraperitoneal 
injection of sodium amytal (0.060 grams per kilogram of body weight). 
The operations, wdiich were done with aseptic technique, were followed by 
normal healing witliout any infections. No splints were necessary as the 
intact ulna prevented undue movement. X-ray pictures of both forelegs 
were taken at wnekly intervals following tire operation, until the fate of 
the grafts became apparent. The animal was then killed and microscopic 
studies were made of the radius and graft. In certain cases, animals were 
sacrificed after three or four weeks to show’’ the earlier changes occurring 
around the grafts. Protocols of the experiments wall follow, being more 
complete in those cases which are used for illustrations. The experi- 
ments fall into four groups. 


PROTOCOLS 

A. Grafts of whole fibula wfitli periosteum, compared to whole fibula 
without periosteum or split fibula: 

Experiment 25. A segment five-tenths of one centimeter long, including all the 
layers of the diaphysis, iras removed from the middle portion of each radius. A section 
of the right fibula v^as excised and divided into two pieces, each one centimeter in leng 
One piece with its adherent periosteum was placed in the gap in the right radius as an 
intramedullary graft, while the other piece of fibula was freed from all periosteum and uas 
used to bridge the gap in the left radius. The animal was killed 136 days after the 
tion, and microscopic sections were made at the sites of the bone grafts. The resu s 
all experiments will be described later in the paper. , 

Experiment 26. Similar defects were produced in each radius and were bn ge 
with pieces of the fibula. The graft on the right included the entii’e circumference o 
the fibula with periosteum, while that on the left consisted of a split piece of fibula 'uat » 
small amount of periosteum. The animal was killed after 136 days. 

Experiment 24 was similar to Experiment 25, the duration being 117 days. 

Experiment 47 was carried out in the same manner as Experiment 26, but e 
animal died seven days after the operation. 

Experiment 65 followed the same procedure as Experiment 25, and lasted nine y 
one days. 

Experiment 66 also resembled Experiment 25. The animal was killed after for } 
four days. 
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B. Grafts of periosteum alone, compared to cortex alone or witli endos- 
teum. 

Experiment 64. FoUovring the removal of a segment, four-tenths of one centi- 
meter in length, from each radius, a strip composed of the fibrous and cellidar layers of 
the periosteum ivas dissected from the right tibia without including any \-isible pieces of 
cortex. This periosteal graft was anchored across the gap in the right radius by inserting 
one end of the strip into each fragment of the radius. A piece of cortex without perios- 
teum or endosteum was removed from the right tibia and inserted across the gap in the 
left radius. The animal was killed fifty-eight days after the operation. 

Experiment 79, lasting forty-six days, was performed in a manner similar to the pre- 
ceding experiment except that the periosteum was removed from each radius for a dis- 
tance of five-tenths of one centimeter from the defect. In this case the graft to the left 
radius included endosteum as well as cortex. 

Experiment SO resembled Experiment 79 and had a duration of forty-nine days. 

Experiment 88 was identical with Experiment 64 except that the periosteum was 
removed from each radius for a distance of five-tenths of one centimeter from the defect. 
The animal was killed after twenty-eight days. 

Experiment 90 resembled Experiment 79 and lasted thirty daj’s. 

C. Osteoperiosteal grafts compared to grafts of cortex alone or with 
endosteum. 

Experiment 60. A segment, four-tenths of one centimeter in length, was removed 
from each radius. An osteoperiosteal graft consisting of two spicules of cortex with con- 
siderable adherent periosteum was taken from the right tibia and was placed across the 
gap in the right radius. A graft consisting of cortex and endosteum, but no periosteum, 
from the right tibia was used to bridge the gap in the left radius. The animal was killed 
seventy-four days after the operation. 

Experiment 61 resembled the preceding experiment, but the animal was killed four 
days after the operation as it appeared moribund. 

Experiment 68 was performed in the same manner as Experiment 60 and lasted 
forty-six daj's. 

D. Grafts consisting of cortex and periosteum compared to those of cor- 
tex alone or with endosteum. 

Experiment 62. Following the removal of the usual segment from each radius, a 
graft of cortex and periosteum from the right tibia was placed in the gap in the right 
radius. The gap in the left radius was bridged by means of a piece of cortex and en- 
dosteum from the tibia. The animal was killed fifty-two days after this operation. 

Experiment 63. A piece of cortex alone from the right tibia was placed across the 
gap in the right radius, while the gap in the left radius was bridged with a tibial graft of 
cortex and periosteum. The duration of this e.xperiment was seventy-two days. 

Experiment 67. The gap in the right radius was bridged with a piece of its excised 
segment which had been denuded of periosteum but included the endosteum. This 
graft was placed with its endosteal surface facing away from the ulna. A piece of whole 
fibula, including periosteum, was placed across the gap in the left radius. The animal 
was killed after thirty days. 

Experiment 69. The usual defects were produced in each radius and the periosteum 
was removed from the ends of the radius adjoining these defects. A piece of cortex and 
periosteum from the tibia was inserted across the gap in the right radius, and another 
graft of cortex and endosteum was used to bridge the gap in the left radius. The animal 
was killed forty-four d.aj-s later. 

Experiment 87 w.as performed in the same manner as Experiment 69, but was ter- 
minated twenty-three d.ays after the operation in order to observe the earlier changes 
which take place in grafts. 
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Expeuiment ’hi i-cseinhlod IDxporimont 02 and Iiad a dnrntion of fifty-one days. 

Expehimext 70 wa.s jicrformod in Iho same manner a.s Experiment 09 and lasted 
sixty-thi'ee days. 

Expeuimext so also rcsembfial Experiment 09, with a duration of twenty-four daj’s. 

JtKSULTS 

In describing tlio rcsuKs of these cxperimcni-s the same grouping and 
order will be followed as was used in the protocols. 

A. Ex’pcrimcnl 2o has been cho.sen as an example of a fibular graft. 
A series of post opera live x-ra}' pictures (Fig. 1) shows that the defect in 
the right radius, conltiining a pcriostcum-covcrcd graft, became com- 
pletcljr filled with new bone tifter fortj’--t wo da 3 's. Tire left radius, with 
a graft denuded of periosteum, sliowcd a dela 3 ’'ed and incomplete filling of 
the defect. Both grafts were represented b}^ faint shadows in the roent- 
genograms after 136 dajxs. In photomicrographs of the two specimens 
(Fig. 2) the graft in the right radius is seen to have survived as liAung bone 
which has united with the radius. No trace of the graft appears in the 
section taken through the left radius. 



Fig. 1 

Experiment 25. Roentgenograms. 
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Experiment 25 . I’ljotomicrogrnplis. 
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Fig. 3 

Experiment 64. Roentgenograms. 


In the case of Rabbit 26 there was a more rapid and complete closure 
of the defect in the right radius, which contained a segment of the whole 
fibula with its periosteum. The left radius contained a split piece of 
fibula which had less periosteum than would be included in the whole 
piece. On this side the closure of the defect was incomplete. In Experi- 
ments 65 and 66 the presence of periosteum on the graft apparently fa- 
vored the survival of the graft and an early closure of the defect. The 
two other cases in this group gave inconclusive results. In Experiment 
' 24 both bones of the left foreleg became fractured, and all fractures unite 
in the same time. Rabbit 47 died seven days after the operation, before 
any callus could be demonstrated. 

B. Experiment 64 is a representative of the group in which t ic 
periosteal graft is compared to the graft consisting of cortex alone. From 
x-ray pictures (Fig. 3) it is seen that the periosteal graft has complete y 
filled the defect with new bone in twenty-eight days, while closure of t e 
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Fig. 5 

Experiment 60. Roentgenograms. 


defect in the left radius was delayed and apparently received little as- 
sistance from the graft of cortex. Photomicrographs (Fig. 4) confirm 
the above observations. It would seem that no pieces of cortex had been 
included in the periosteal graft, since no chips of dead bone can be seen. 
The defect in the right radius is completely filled with callus, the actively 
growing character of which is shown by small islands of cartilage cells 
scattered through the strands of callus. On the left side the defect is 
incompletely closed, and the graft shows little connection with the newly 
formed bone. 

The four other examples of the periosteal graft showed, in every case, 
a complete closure of the defect after three to four weeks. On the oppo- 
site side, in which a cortical graft without periosteum had been placed, 
the defect became closed in four weeks in one case (No. 79), but healing 
was delayed in another rabbit (No. 80), and was not completed in the other 
two experiments (Nos. 88 and 90). 

C. As a comparison of the osteoperiosteal graft with one composed 
of coz’tex and endosteum. Experiment 60 has been selected. The result 
resembles that of Experiment 64. X-ray pietures (Fig. 5) show'’ the gap 
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Fig. 7 

Experiment 62. Roentgenograms. 


in the right radius to be almost completely bridged by callus after twenty- 
eight days, with no visible callus on the left radius at that period. Clo- 
sure of both defects appeared complete after seventy-two days. From 
photomicrographs (Fig. 6) it appears that the left radius has not com- 
pletely united, and on this side the graft has little connection with the 
callus. A chip of the osteoperiosteal graft is seen to be surrounded by 


actively growing callus. 

Of the two other examples of the osteoperiosteal graft. Rabbit 61 
died four days after the operation, at which time there was no evidence o 
callus. The other rabbit (No. 68) showed a complete closure of the defect 
containing the osteoperiosteal graft after three weeks, while that contain- 


ing the cortical graft required six weeks to close. 

D. Three cases have been chosen to compare a graft of cortex an 
periosteum mth one composed of cortex alone or with endosteum. In Ex- 
periment 62 the x-ray pictures (Fig. 7) show that the periosteum-covere 
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Fig. 9 


Experiment 69. Roentgenograms. 

graft united with the radius and helped to close the defect, while the 
periosteum-free graft became loosened in its bed and migrated along - 
medullary cavity to the distal end of the radius. Union of the left ra i 
did not occur. In microscopic examination (Fig. 8) the graft to the 
radius is seen to be undergoing “creeping substitution”,— that is, t e ea 
cortical portion of the graft is being replaced by living bone ^ ^^pntire 
outward through the graft from enlarged haversian canals, ihe 
graft in the left radius appears to be floating free in the medu ary 
The x-ray studies in Experiment 69 (Fig. 9) give evidence ot 
plete closure of the defect in the right radius after twenty-eigh 
while the left radius is incompletely united after forty-tv^ days. 
impression is confirmed by the microscopic examination ( ig- ,• 
periosteum-covered graft persists on the right side and ^ 

connected with callus. No trace of graft is found in the left ^dius ‘ 
condition of pseudarthrosis is present. The black area in t e a 

tion represents cartilage. Fxaeri- 

An earlier stage in the healing of a bone graft is presented by ^ 
ment 87. The x-ray pictures (Fig. 11) show a faint shadow o ca 
the periosteal surface of the graft in the right radius after two ^ j 
.after three weeks. No similar callus is seen on the other graft w 
not include periosteum. The microscopic appearance with hig a ^ 
magnifications is given in Figures 12 and 13. In these figures. 
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Fia. 10 

Experiment (59. Photomierogrnplis. 
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Fig. 11 


Experiment 87. Roentgenograms. 

magnification includes the area which is designated by the dotted circle 
in the low-power view. The growth of periosteal callus from the surface 
of the graft in the right radius is clearly shown, while the periosteum-free 
graft in the left radius has given rise to no such callus. 

Five other cases belong in this group. In Experiment 63, both de- 
fects became closed in four weeks. Both grafts were seen in microscopic 
sections ten weeks after the operation, although the left periosteum-cov- 
ered graft was continuous with callus, while the right graft of cortex alone 
lay free in the medullary cavity. In Experiment 67, closure of the defect 
in the left radius, in which a periosteum-covered graft had been placed, 
occurred in three weeks, while the defect in the right radius, after four 
weeks, was incompletely closed. Both defects in Rabbit 53 became closed 
after three weeks and a small fragment of each graft was seen after seven 
weeks. Rabbit 70 showed complete closure of the right radius with peri- 
osteum-covered graft after three weeks, while the left radius required six 
to eight weeks for healing. The graft in the right radius appeared to take 
an active part in the closure of the defect, while the other graft played a 
passive role. In Rabbit 86, killed after three weeks, traces of callus are 
seen on the graft which included periosteum, but no callus is found on the 
other graft. summary 

In twenty-two rabbits, grafts taken from the tibia or fibula were 
transplanted to defects which had been produced in each radius. By 
weekly x-ray observations, and at the end of the experiment by micro- 
scopic sections, it was possible to compare different types of grafts in the 
same animal, namely, fibula, periosteum alone, osteoperiosteal grafts, and 
cortical grafts with or without periosteum. 
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Fig. 13 

Experiment 87. Photomicrographs of left radius. 
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It was found that a graft composed of the entire fibula sundved 
longer and favored an earlier closure of the defect than did a graft of fibula 
without periosteum, or spHt fibula. A periosteal graft, free from bone, 
produced an early closure of the defect in everj”^ case. The osteoperiosteal 
graft also resulted in an earlj^ closure of the defect, apparentlj”- through the 
activity of the periosteum rather than the fine pieces of cortex which were 
included in the graft. A comparison of cortical grafts with and without 
periosteum showed clearlj’^ that the presence of periosteum on a graft 
favored the earlj’' closure of the defect and the survival of the graft. 

CONCLUSIONS 

1. Periosteum is the most important part of a bone graft, both as 
regards union of the fractured bone and suridval of the graft. 

2. In the absence of periosteum on the graft, union of the fracture is 
delayed or fails to occur, and the graft dies and is finally absorbed. 

3. The bone cells of a graft die within a few daj^s, after which the 
framework of the graft maj’’ be reiitahzed with filing bone cells which 
spread outward from enlarged haversian canals; this process being called 
“creeping substitution”. 
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TRACTION-SUSPENSION TREATMENT IN FRACTURES 
Certain Commonly Neglected Factors 

BY ROBERT H. KENNEDY, M.D., NEW YORK, N. Y. 

From the Surgical Service of the Beckman Street Hospital 

The treatment of many fractures of extremities by traction suspension 
is one of the few developments of the war period, the value of which has 
been proved by its continued use in civil practice. Improvements in this 
method have been made since the War. Those who have had the oppor- 
tunity to use it frequently and to learn its finer points find that it gives 
good results. Those who use it occasionally or carelessly are prone to 
belittle its value and to turn to other methods. It is no easier and re- 
quires no less training than open reduction. It perhaps presents less 
danger of a bad result for the surgeon who only occasionally treats a 
major fracture. 

For the past nine years the same group of surgeons have been treat- 
ing fractures at the Beekman Street Hospital, where the admissions are 
largely the result of traumatism. During this time over 3,500 fractures 
have come under our care. These injuries are often compound and come 
from a district where gas-bacillus infection is a frequent complication. 
We have a single operating room which is used for all types of cases. For 
these reasons we have not sanctioned open reduction as a routine. Once 
converted to traction suspension as an accepted method of treatment, we 
have developed a certain proficiency in its use, so that it is probably em- 
ployed in some cases where other surgeons might not consider it necessary. 
During this period it has been used on over 200 patients, a number of 
whom have had traction on more than one extremity. Our aim in all 
cases is restoration of length and proper axis without rotation. Atten- 
tion will be directed to certain errors noted as a result of this experience. 

1. Delay Before Application of Traction. 

We believe that traction should be applied at the site of accident no 
matter if, at a later date, some other method should be substituted. 
Findlay ^ of the Beekman Street staff has published the details of the 
routine which is used by our ambulance surgeons. As a result of follow- 
ing this plan, the roentgenographic examination which is made immedi- 
ately after the patient reaches the hospital rarely shows overriding, and 
the muscles do not have a chance to go into spasm. Pain and shock are 
markedly less when traction and morphin are used, and the patient is 
ready earlier to be put into permanent apparatus. Less weight needs 
to be applied than is the case if even one hour elapses before traction is 
instituted. After twenty-four hours fifty to one hundred per cent, more 
weight is required to overcome the shortening. This means added and 
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unnecessary strain on muscles and ligaments, as well as increased dis- 
comfort to the patient. 

2. Lack of Continuity of Traction. 

The emergency traction must be continued until the permanent 
method of treatment is instituted. Our resident surgeons are allowed to 
release traction onlj’- if this is necessarj’' to determine the site to be sub- 
jected to roentgenographic examination, after which it is immediate!}* 
reapplied. The roentgenogram is taken with emergency traction in 
place. In the ward the clothes are cut away and the shoe removed under 
supervision of a surgeon and traction on the extremity is maintained 
manually whenever the hitch has to be loosened. The hitch is reapph’ed 
as soon as the extremity is freed of clothing. 

When traction is the treatment decided upon, constant watchfulness 
is necessary in order that the desired puU be actuaUj’" exerted. The 
pulleys must be so made and the rope of such a size that the latter does 
not slide sidewise and become caught between the sheave and the frame 
of the pulley. Knots and spreaders must be far enough distant from 
puUeys so that they do not engage against one another. The ropes at- 
tached to weight bags must not be so short that the bag becomes engaged 
in the pulley, nor so long that the bag can rest on the bed or the floor. 
Until we insisted that the same nurses remain on the fracture ward for 
long periods, we frequently found that when a patient complained of pain 
the nurse put the bag of weights on the bed to “let the patient rest for a 
while”. If the distal end of a Thomas spHnt is allowed to rest against 
a pulley or a cross bar, the traction becomes fixed, rather than suspended, 
and the amount of actual pull is changed. After adhesive plaster with 
traction has been applied for two or three weeks, it will often separate 
from the skin quite suddenly letting up all traction and possibly allowing 
change of position of the fragments. This accident may be forestalled b}* 
watchfulness. All these errors seem unnecessary, but we have seen each 
of them occur. Although one man should have charge of the handling of 
an individual fracture, it is necessarj* that every intern, nurse, and orderly 
should know the rudiments of what we are trjing to do and be ready to 
remedy any defect at any hour of day or night. The resident should in- 
spect every traction apparatus on his morning and evening rounds for just 
such irregularities. 

3. Improper Amount of Weight. 

There is no routine amount of weight for a given fracture. This 
depends on the site of the fracture, the amount of muscle damage, the 
length of time since the fracture occurred, the weight and muscular power 
of the patient. Intertrochanteric fractures of the femur and fractures 
of the upper third of the leg require less weight than fractures lower down 
in these bones. A severe compound fracture with tearing or debridement 
of major muscles may not require as much weight as a .«imple fracture 
with little muscle damage. In a fracture in the same location, one should 
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not apply the same amount of weight to a one-hundred-pound girl as to a 
two-hundred-pound stevedore. The aim, in an early case, should be to 
restore the normal length of the extremity in not over six to twelve hours 
after traction is applied, and then to maintain it until union is obtained. 
Any extremity can be restored to its original length, after fracture, by 
traction methods, if union has not taken place. I have seen a fractured 
femur six weeks after injuiy with overriding and callus demonstrable by 
x-ray, pulled down to its original length bj'- skeletal traction in forty-eight 
hours, without evidence of muscle damage. In a fresh case, if length has 
not been restored in twelve hours, either the wrong method of traction has 
been used or too little weight has been applied. 

A common reason for failure to obtain restoration of length with trac- 
tion is that adhesive plaster is used for fractures in which the weight that 
may be applied to it is insufficient to bring about reduction. In general, 
traction by adhesive plaster requires twice as much weight as skeletal 
traction to exert the same action on the bone. Fifteen pounds with skeletal 
traction applied over a number of weeks is common practice in a fractured 
femur. It would be a most exceptional case in which thirty pounds could 
be applied through adhesive plaster for a like period. Twenty-five to 
thirty pounds with skeletal traction is not unusual at the start of treatment 
of a fracture of the femur. One would not expect to be able to use fifty 
or sixty pounds with adhesive plaster. Some would use less; the distal 
fragment would not come down and the method of treatment, rather than 
one’s surgical judgment, would receive the blame. 

It is equally true that too little weight is often applied in skeletal 
traction. If overriding is still present after twelve hours, a small amount 
of weight is added; and, even then, one is surprised to find overriding still 
present after twenty-four hours. The fact has been forgotten that each 
added hour in which the muscles have been allowed to shorten requires a 
proportionately greater weight to overcome this shortening. The same 
lower leg which will return to its normal length with the application of ten 
pounds of traction immediately after the accident may require twenty 
pounds to do the same thing after twenty-four hours. If one keeps add- 
ing a pound or two of weight at intervals, one may be just behind nature in 
her shortening up of muscle and not obtain the desired length. 

The error of insufficient traction appears just as frequently in another 
way. At the end of six hours it may be found by x-ray that the proper 
length has been obtained. The weight is then reduced too much at one 
time and the roentgenogram taken the next day shows marked angula- 
tion or overriding. I have seen a transverse fracture of the femur with 
overriding become a hair line with perfect apposition under sufficient 
traction, only to find, twenty-four hours later, that overriding had reap- 
peared as a result of removing too much weight. More weight than on the 
first application is then necessary to bring the fragments back to the de- 
sired position. The principle is to apply sufficient weight to reduce over 
a short period, and lessen the weight gradually over a longer period. 
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When the patient complains of pain at the site of fracture, it almost in- 
variably means that more weight is needed rather than less. 

Overpull is not as common as insufficient traction, but the fear of it 
has probably kept more men from using this mode of treatment. It maj"^ 
be due to overenthusiasm with lack of experience, but more commonly to 
lack of frequent confirmation by x-ray. I have seen it occur apparently 
as a result of greater muscle injurj’- than one suspected, so that less than 
the usual pull was required at the start. If overpuU is present for more 
than a few hours, the extremitj’- does not usuall 5 ’^ shorten on lessening the 
weight; the x-raj*^ continues to show space between the fragments and 
union is delayed while this fills in with caUus. I have not seen non-union 
occur under these circumstances. The moral is to check daih' by ro- 
entgenographic examination while making any changes in the amount of 
weight, and then at least everj’’ five to seven days. The larger one's 
experience, the more seldom overpuU occurs; it is a rare occurrence 
anyway, and the disability is no greater if the injured leg is one- 
quarter inch longer than if it is one-quarter inch shorter than the oppo- 
site side. 

4. The Use of Adhesive Plaster. 

Adhesive plaster is in common use as skin traction and works well 
vithin Hmitations. Zinc-oxid plaster should not be used, but a good 
grade of moleskin plaster. The part should be shaved, cleansed, and 
dried before its application. The plaster should start several inches 
above the site of fracture, unless that means crossing a joint. The theory' 
that the plaster should start at the level of the site of fracture is a fallacy. 
In children under five years of age or of comparable size, overhead sus- 
pension by adhesive plaster for a fracture of the shaft of the femur gives 
excellent results. Both lower extremities must be suspended or one does 
not get the fuU benefit of body weight as countertraction, and rotation of 
the fragments is hable to occur. The weight should be such that the but- 
tocks are at all times free from the bed. Adhesive-plaster traction is often 
the method of choice in fractures of the shaft of the femur between the 
ages of twelve and twentj', when traction may be necessarj' and skeletal 
traction is inadvisable because of possible interference vdth growth from 
insertion of tongs or pin near the epiph^'seal line. 

Skin traction is usually sufficient in intertrochanteric fractures. In 
the adult, its use should be discouraged in all other fractures of the shaft 
of the femur. The weight required is more than the skin will usually 
stand for the necessary time. As the plaster gradually comes away, blis- 
tering and denudation of skin is frequent, requiring delay before the re- 
apphcation of the plaster. In the upper third of the leg adhesive-plaster 
traction is usually sufficient, if any is needed. But in the lower two thirds 
of the leg it is insufficient, because, as with the femur, more weight is re- 
quired than the area of skin will stand. In the upper extremity .sufficient 
traction can usually be applied through adhesive plaster. 
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5. Improper Apparatus or Improper Use of Apj)aratus. 

There are many types of tongs, pins, and wires which are good. 
Some have one advantage, others another; none is ideal. Better results 
are probably obtained by learning the use of one tong or pin thoroughly 
than by constantly changing as new ones are devised. Certain ones are 
absolutely to be avoided. One should not use the type of Steinmann 
pin which is made in two parts and screws together at the center. Such 
a pin is too weak. One was put in at our hospital by mistake a few years 
ago and it broke in the middle after a few days. Several months later an 
abscess developed in the center of the os calcis about a small piece of 
metal which had remained in. It is inadvisable to use tongs with long 
points. They are apt to pierce too far into the bone. We tried tongs in 
the malleoli for leg fractures for some time, but discarded this method 
several years ago, as the tongs were too prone to slip out. The Pierson 
leg piece is a necessary adjunct in skeletal traction on the femur or bal- 
anced traction on the leg, but it is rarely attached at the knee joint. One 
forgets that the joint is approximately opposite the tubercle of the tibia 
and the piece is usually seen attached much higher. The Pierson leg 
piece was devised so that movement at the knee joint might be kept up 
during treatment. Its use is all too often a matter of form only, as ex- 
amination of the ropes, weights, and suspension of the splint will show 
that knee motion of more than five to ten degrees is an impossibility. 
With the proper application of apparatus, the patient must be instructed 
how to move the joint at regular intervals. If a full ring Thomas splint 
is used, care should be taken that it is large enough for comfort. Traction 
is not exerted against the tuber ischii in suspension treatment unless fixed 
traction is used. Ropes and pulleys should be attached so that traction 
is exerted in a straight line with suspension at ninety degrees. Other- 
wise, one cannot know what pull is actually being exerted and in what 
direction. Theoretically pressure pads seem useful, but in practice it is 
the exceptional case in which they actually improve position. Their 
place in relation to the site of fracture should always be controlled by 
x-ray. 


6. Nursing Care. 

Interested nursing, with understanding of what the surgeon is trying 
to do, is absolutely necessary. It is impracticable to attempt to have 
every nurse in a hospital care for fracture patients. A person who will 
pay constant attention to details is needed. The nurse must know when 
any change has occurred in the conditions of traction, and be taught to 
distinguish between those things which she may adjust herself and those 
which require the attention of the surgeon. If the patient is lying on a 
pelvic ring, the skin can be kept in perfect condition by seeing to it that the 
same area of skin does not continuously come in contact with the ring. 
Hammocks beneath an extremity in a splint must be kept taut so that 
the extremity lies on a flat surface level with the bars of the splint and not 
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in a gutter. The latter position favors angulation and changes the 
hnes of force. To obviate it usually requires tightening the hammocks 
more than once a day. Most patients do not need to he flat on the back 
constantly. 

7. Neglect of Comhined Methods of Treatment. 

Methods of traction maj’’ and often do reduce displacements in frac- 
tures. But knowledge of this fact should not keep us from using manual 
reduction under anaesthesia in combination with it in certain cases, par- 
ticularly in the early hours of treatment. This is attainable without re- 
moving the extremity from its suspension splints. Following the open 
reduction of a fracture, traction methods are often more admsable than 
plaster-of-Paris splinting. Coaptation sphnts will sometimes assist in 
preventing angulation in traction cases, particularlj’^ in humeral shaft 
fractures. 

8. The Use of the X-ray. 

It is questionable whether traction treatment should ever be used 
unless a portable x-ray outfit is available. Movement of the whole bed 
to the x-ray room in these cases is rarelj" satisfactorj'. It is necessarj' to 
have the fracture roentgenographed at least every twenty-four hours until 
the desired position and amount of weight are attained and maintained. 
After this there should be a roentgenographic examination at least 
weekly until firm union is present. Anj’- change in weight applied re- 
quires reexamination by x-ray. Roentgenograms in two directions are 
necessary at all exposures. Lack of roentgenograms at sufficientlj’- fre- 
quent intenmls has jeopardized the result in many traction cases, just as it 
has in plaster cases. The presence or absence of callus as shown by the 
x-ray cannot alwaj'-s be used as a criterion for remoiing traction. Firm 
union may be present, while the roentgenogram still fails to show an ap- 
preciable amount of callus. 

9. Care of Womids. 

In fractures compounded from the outside, proper surgical treatment 
of the wound is essential until the danger of infection has passed. How- 
ever, traction sufficient to bring about the normal length of limb lessens 
the likelihood of infection by improving the circulation of blood and 
lymph and permitting the soft parts to resume their normal relations. In 
the care of wounds made bj' tongs and pins, dressings, when necessarj-, 
should be done with meticulous care by one person onh'. 

10. Physiotherapy. 

One of the reasons advanced for the advantage of traction treatment 
over plaster methods is that it is possible to apply local treatment to the 
part. Too often this is neglected for the first week or two, the only lime 
when it is of any particular importance. Local heat should bo given 
frequently after the first twelve hours. Superficial massage should bo 
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commenced at least within twenty-four to forty-eight hours. By this 
method, plus elevation of the part, a few days at most suffice to remove 
most of the evidence of swelling in the limb. If the use of heat and mas- 
sage is delayed for seven to ten days, a long period of time may be needed 
to remove the swelling and its results. Passive motion should be dis- 
carded, at least until firm union is obtained. On the other hand, guided 
active motion must be encouraged from the first, for active motion is far 
more important than all the other methods of physiotherapy combined. 
The patient should also be instructed to exercise his three remaining 
extremities and neck and back muscles regular!}'’ each day, in order that 
his general muscular tone may be preserved as much as possible. 

11. Removal of Traction. 

Traction should be continued until union is sufficiently firm to main- 
tain the same position of the fragments after the weight is removed. It is 
preferable to maintain traction for too long a period than otherwise. If, 
after removal of traction, ovei'riding of an oblique fracture, angulation, 
or fracture of callus occurs, a good result may be lost or the progress of 
healing set back many weeks, whereas traction for one or two weeks longer 
might have prevented this. If retentive apparatus is to be used following 
removal of traction, this should be ready before traction is removed and 
should be applied immediately. One must remember that in examining 
an extremity in suspension for the presence of union, even though all 
traction weight be removed, the part may still be somewhat immobilized 
by hammocks and ropes and one may be thus easily led into the belief 
that union has progressed further than is really the case. Examination 
for union must be in two directions and the result should be concurred in 
by two surgeons. 


CONCLUSIONS 

The number and variety of the points cited above may make traction- 
suspension treatment sound formidable. Experience has shown that 
these must be frequently recalled in order to obtain the desired results. 
Watchful care is the main requirement. Traction-suspension treatment, 
with due regard for the above mentioned factors, is the method of choice 
in many patients to restore length, axis, and function of a fractured ex- 
tremity with the maximum of comfort and safety. 

1. Findlay, Robert T. : First Aid for Fractures. J. Bone and Joint Surg., XIII, 
701, October, 1931. 
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Osteomyelitis * 

BY FRASER B. GURD, B.A., M.D., C.M., F.R.C.S.(c.), F.A.C.S., 
MONTREAL, CANADA 

From the Montreal General Hospital 

During the Winter of 1917-18, due to the interest of Sir Robert 
Jones, the writer had the opportunity of undertaking an experimental 
study on wounded soldiers suffering from infected compound fractures. 
The results of this study were pubhshed in 1918 

Since the beginning of 1919, when the author returned to the treat- 
ment of civilian injuries, a definite technique - for the treatment of severe 
compound fractures has been employed. During this time only trivial 
modifications of the procedures, adopted immediately following the War, 
have been made. As the result of the treatment of a large number of 
cases during this period by himself and his immediate associates (Dr. 
L. H. McKim and Dr. George D. Little), and by comparison of these 
results with cases treated by other techniques in different clinics, the 
author is comdnced that the results obtained by this method of treatment 
have, in the long run, been more favorable. 

For the prevention and elimination of infection and cellulitis, we 
employ a technique, in the hope that the following desiderata may be 
obtained : 

I. Avoidance of Suitable Pabulum for Bacterial Growth. 

A. Excision of devitalized tissue. 

B. Prevention of accumulation of inert e.xudate and blood. 

(See II, A, 2.) 

II. Maintenance of Circulation. 

A. Avoidance of interstitial tension. 

1. Incision of skin and fascia. 

2. Evacuation of e.xudate and transudate. 

a. Obliteration of dead spaces. 

b. Curtain drainage. 

3. Prevention of adhesion of opposing wound surfaces, — 
delaj' in sealing of wound. (See II, X, 2, b.) 

B. Rest, — fixation. 

1. Plaster-of-Paris. 

2. Splints. 

3. Traction. 

C. Posture, — gravitj- to assist venous and lymphatic drainage. 

* Presented by invitation at the .Annu.al Meeting of the .-Vrae.ncan Orthopaedic 
Association, Toronto, Canada, Juno 17, 1932. 
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III. Chemical Inhibition of Bacterial Growth. 

A. Saprophytic bacteria. 

1. Iodoform. 

2. Bismuth. 

B. Pathogenic bacteria. 

1. Iodoform. 

2. Bismuth. 

IV. Stimulation of Tissue Reaction — Serous and Cellular. 

A. Iodoform. 

B. Bismuth. 

C. Liquid Paraffin. 

Since the majority of cases of compound injuries occur in fractures 
about the junction of the middle and lower thirds of the leg, the treatment 
of compound fractures of both bones in this neighborhood, with severe 
laceration of the skin and tissues, will be considered in some detail. 


TABLE I 

Ehactures of Shafts of Both Bones of Leg — 1926 to 1931 — Central and Western 
Divisions — Montreal General Hospital 


Atdhor’s Service Only 


Total 
no. of 


Compound, 
Group I — 
puncture 

Compound, 
Group II — 
lacerated 

Amputations, 

Amputations, 

cases 

Simple 

wounds 

wounds 

primary 

secondary 

307 

220 

24* 

47 ** 




* Many cases in Group I are not traceable, as such, and are included as simple 
fractures. 

** Includes cases of secondary amputations but not of primary amputations or deaths. 

*** Includes nine cases due to wheels of trams or railroad carriages, one due to wheels of 
fire engine, two due to motorcycle crashes, and one following jump out of fourth 
story window. ' 

**** Includes three cases of dry gangrene and one case of gas gangrene. 

***** Includes two cases of death within ten hours from shock, and one case of death on 
the third day from delirium tremens. Other patients with multiple injuries died 
within a few hours, untreated with reference to leg, and are not included here. 

It is not my purpose in this contribution to discuss the treatment of 
shock per se. With as little delay as possible, the patient is taken to the 
operating room. The author is convinced that it is always advisable to 
treat the mutilated extremity at the same time as the more important 
resuscitative measures are being carried out, rather than that time be 
spent in overcoming shock prior to the initiation of operative measures. 

Under gas-oxygen anaesthesia (with or without the assistance of 
avertin basal anaesthesia), the preliminary splinting is taken off and, 
unless the clothing has been removed immediately following injury, this 
is also cut away. The employment of novocain or avertin to fortify the 
effects of the gas and oxygen may, in certain cases, be necessary and is 
often helpful. 

Too much stress cannot be laid upon the general toilet of the ex- 
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tremity, more particularlj’- in the empIo3'^ment of soap and water cleansing 
and careful shaving of the skin. The limb in the neighborhood of the 
injurj’-, and the wound itself, are then generously cleansed with petrolic 
ether and the whole surface dried before the use of alcohol. Although 
bj’' no means convinced that iodin is of greater value than the other skin 
antiseptics, in view of the fact that iodin in the molecule of iodoform is to 
be used later in the treatment of the case, the author has felt it advisable 
to rely upon this substance for skin sterilization in traumatic emergencies. 
Moreover, there is no reason for avoiding the introduction of tincture of 
iodin into the wound itself. 

The first stage in the operative interference consists of the excision 
of the narrowest possible edge of the contaminated and crushed skin. 
The skin wound is then enlarged in such a way that complete exposure of 
the underlying structures is brought about. Although enlargement of the 
wound is, in part, made in order that exposure of the deep structures may 
be adequate, the more important reason for incision is in order to antici- 
pate interstitial tension which, it must alwaj’^s be assumed, is likely to 
take place during the first few days following injuiy. Adequate skin 
incision having been accomphshed, the deep fascia is split well be5mnd the 
zone in which it is thought probable that inflammatorj^ oedema of the 
tissues may occur. All obviously contaminated muscle and fascial tissue 
is excised, together with such muscle masses as appear to have been 
devitalized by crushing. Incompletelj’- separated bone fragments, 
whether large or small, which show any attachment to anj’- tissue what- 
ever are allowed to remain in place. The surface of gross!}' contaminated 
fragments is removed by means of the rongeur. 

At this stage of the operation all grossly contaminated and crushed 
tissue has been removed, all bleeding points have been clamped and 
certain of them ligated. A large surface wound has been made and, in so 
far as possible, the wound has been rendered saucer-shaped or funnel- 
shaped in appearance. Fractured bone ends have been brought under 
adequate vision. If nerve injur}' has occurred, as careful suture as is 
possible under the circumstances has been accomplished, and torn tendon 
ends have been approximated. 

The whole wound is then thoroughly washed with normal saline solu- 
tion on large sponges. The surface of the wound is then dried and thor- 
oughly bathed with alcohol, in order that the surface tissues may be 
dehydrated. With dr}' sponges the alcohol is then removed and bipp * " 
rubbed on to the surface, all excess of the paste being removed. Particu- 
lar care must be paid, in the hipping of the wound, to reach all the in- 
terstices of the tissues and particularly to cover the bone fragments. 
The properly hipped wound will show a slightlyyellowish gray film overly- 
ing all the tissues, but nowhere should yellow ma.ssos be visible. 

* Bismuth, iodoform, p.iraffin paste containinj: Iiismuth sulmitrate 1 part. pi-)udorcd 
iodoform 2 parts, .and liquid paraffin about 1 part, or sufficient to make a thick p.aste. 
It is of the utmost iraport.ance that vaselin or paraffinum molle should not he useil. as 
with such a vehicle an ointment which will not adhere to the raw surface results. 
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The wound being hipped, wide (two to four inch) soft packing gauze 
is soaked in liquid paraffin and a small amount of bipp is rubbed into it. 
This liquid paraffin-soaked, hipped gauze is firmly and carefully packed 
into the wound, the greatest care being taken to fill all crevices and small 
cavities in the deeper parts of lihe wound. In order that the packing may 
be held firmly in place, and in order that the skin edges may not retract 
undid}’', a few silkworm gut sutures are employed to partially approxi- 
mate the skin edges without tension. The whole pack is thus, more or 
less complelel}’', buried within the limb. 

At the commencement of operation, traction is exerted upon the 
limb, either b}’’ means of a Delbet sling on the foot, or by means of skeletal 
traction through the os calcis or the lower part of the tibia and fibula. 
At the completion of the operation a thin layer of padding is applied to the 
limb from the toes to about the junction of the middle and upper thirds of 
the thigh and a circular plaster-of-Paris bandage applied. Antitetanic 
serum is administered ** and whatever resuscitative measures have been 
indicated are continued. 

The patient is returned to bed and the foot of the latter raised about 
eight inches, in order that blood and lymph stasis in the injured extremity 
may be limited. During the first few days following operation, it is to be 
expected that the plaster will become discolored, in consequence of the 
exudation of blood and serum. The temperature chart is watched, and 
only if the temperature remains above 103 degrees is the plaster inter- 
fered with; upon no account should a window be cut. If it be deemed 
absolutely necessary to examine the limb — which it may be added is very 
rarely the case — the whole anterior half of the plaster should be removed. 


TABLE II 

CojMpound Fr.4CTUre, Lacerated Wounds, Both Bones of Leg 

Average days 
between 

Total Average operation Average*** Second- Secondary 

no. of Average days in and first days before ary am- Non- Delayed removal of 

cases age hospital dressing union putation union union dead bone 

47 29 53.90 18.63 66.5 4 0 4 4 

*** Excluding delayed cases. Indicates clinical union, but not necessarily considered 
fit for unprotected weight-bearing. 

The position of the bones is immediately checked by x-ray examina- 
tion. Although the presence of bipp in the wound and in the packing 
results in a shadow, only rarely is the picture so obscured that an adequate 
idea of the position of the bone fragments cannot be obtained. Unless 
very marked deformities are seen in the x-ray examination, further in- 
terference with the limb should not be carried out before the lapse of, at 

* The maximum quantity of bipp employed should not, I believe, exceed fifteen 

cubic centimeters. , . . i ui . ..enf.il 

** In very severe crushing injuries, polyvalent antigangrene serum is probably useiui 

and is recommended. 
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least, ten daj's folIoM-ing inju^3^ As a rule, the first dressing is carried out 
about three weeks after the primarj’' interference, at which time a certain 
definite stabilit}'" of the hmb is usually noted. 




Fig. 1 

Roentgenogram showing liquid p.arafnn-soakoti, hipped pack in position. C.-ise 
J. y.. twenty-four years of ase. — Xo. \V-.54a-27. Severe comtiound fracture of 
both bones. Plastic operation three weeks after injury. Healed and unirm sound 
within three months. 
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Fig. 2 

Roentgenogram showing hipped, paraffined, gauze pack in position. Case W. E., 
twenty-five years of age. — No. 4426-30. Severe compound fracture of both bones. 
Wound soundly healed and bones firmly united within six months. 


The first dressing is carried out in the operating room ; it is advisable 
to employ for this purpose either general (nitrous oxid and oxygen), 
avertin, or spinal anaesthesia. 
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Fig. 3 

Same case as shown in Fig. 2. 

In order that displacement of the bone ends may not take place, a 
Delbet sling is applied to the foot and traction employed during the course 
of this interference. The sutures arc removed and the n'hole ^vound thus 
opened up. The pack is carefully removed so as to avoid, in so far as 
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possible, injuiy to the surface tissues with consequent bleeding. As a 
rule, examination of the wound at tliis time (eighteen days following 
injury, more or less) shows it to be covered with firm deep red granula- 
tions, both in so far as the soft tissues arc concei-ned and also the exposed 
bone. Bone fragments, which at this stage are completely devoid of 
granulations, should bo rcmo^'^cd. 

If packing has been adequately carried out, so that no dead spaces 
have been present in the tissues, no purulent exudate will be found. If 
small areas of devitalized tissue have been overlooked at the time of the 
original interference, these tissue masses will, for the most part, have come 
away ■with the removal of the pack, and those remaining in the wound are 
remo^md b}'’ swabbing or blunt dissection. After hemostasis has been 
accomplished, by means of hot saline packs, the whole wound is mopped 
■until alcohol and dried. Bipp is then carefully rubbed into the surface 
of the wdiole ■wound and the cavity again repacked ivith liquid paraffined 
gauze ■until a small amount of bipp added. As a rule, the amount of gauze 
which the wound will hold at the first dressing is approximately one-half 
of that which was found necessary at the original operation. Plaster- 
of-Paris, with a thin la}^!- of padding underlying it, is again applied as a 
circular cast. 

Depending upon the primary severity of the wound and the condi- 
tions as noted at operation, the period between the first and second dress- 
ings will vary. As a rule, approximately three weeks may be profitably 
allowed to elapse at this stage. It is usually advisable to employ anaes- 
thesia for this dressing also, in order that adequate exposure of the depth 
of the wound may be carried out. Again a complete search for white bone 
fragments is made and loose pieces of necrotic bone removed. If suture 
of the superficial parts, including skin, will result in obliteration of dead 
space, such a procedure is carried out, after having carefully bipped the 
wound. If a dead space is unavoidable, this is again repacked and the 
wound partially sutured. At the second dressing moderately firm fixation 
of the fracture will usually be found to have taken place. As a rule, 
therefore, it is advisable at this time to apply a circular cast without 
padding, in order that the patient may commence weight-bearing 

Dressings, subsequent to the second, will rarely require an anaes- 
thetic, unless it be decided that time will be saved by secondary suture of 
the wound, or, as not infrequently happens, it may be judged advisable, in 
the presence of a large area over which normal skin has been lost over the 
anterior surface of the leg, to perform a plastic operation. 

The interval between subsequent dressings will usually be from three 
to four weeks. Once moderate consolidation has taken place, the long 
plaster cast is replaced by a short apparatus of the Delbet type, in order 
that knee, foot, and ankle function may be reestablished. 

In our experience, the presence of bipp in the wound or about the 
bone ends has not been the cause of delayed union or non-union. This 
fact was early established by Rutherford Morison ^ 
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The author has previously expressed - the opinion that if more than 
144 square inches of tissue are exposed to the action of bipp, definite 
evidence of poisoning, either iodoform or bismuth or both, maj’- occur. 
If, however, the wounds be less in size than one square foot, the danger of 
any important injurj’- to the patient arising from either of these drugs is, 
in the author’s opinion, neghgible; granted, of course, that the proper 
technique be used in its employment. The presence of a blue-black line 
on the gums is not, in itself, of any great importance, but should be inter- 
preted as a sign. The presence of a marked stomatitis, with involvement 
of the buccal mucosa or the floor of the mouth, is, of course, to be avoided, 
and should be prevented in the indmdual case bj’- the removal of all or 
most of the bipp at the first sign of tenderness of the teeth. 

The development of a colitis with the exhibition of the usual sjunp- 
toms of this disease is a serious matter. As stated above, however, such 
a complication is avoidable, nor has it occurred in any case seen by the 
author since his return to cmhan practice. As a general statement, it 
may be said that since return to ordinary’- surgical work, and notwith- 
standing the fact that bipp has been emplo 3 "ed as an adjuvant in the 
treatment of both abdominal and thoracic ® suppuration to a verj’’ 
considerable degree, the author has not seen a case manifesting either 
iodoform or bismuth poisoning of a grade sufficient to cause anj’- anxietj’- 
whatever. 

Although by means of the technique suggested in this contribution, 
phlegmonous inflammation in even severe compound fractures is almost 
completely eliminated, the author's experience during the War and with a 
limited number of cases in Chilian practice, in which, prior to the cases 
coming under his personal observation, diffuse celluhtis and tissue necrosis 
had already occurred, has proven that the technique herein recommended 
is of value. Approximatelj’’ the same method has been emploj^ed in the 
treatment of acute infective osteomj’^elitis with satisfactory' results. 

Essential features of the technique as apphed to cases of bone infec- 
tion, in which marked inflammatory changes are already' present, are; 
incision of the tissues bey'ond the site of manifest inflammatory' changes; 
adequate exposure of all suppurative loculi and interstices in the tissues; 
careful and complete removal of all dead or devitalized tissue; proper 
hipping of the whole wound and careful packing with liquid paraffin- 
soaked, hipped gauze. The packing is introduced in such a way' that all 
deep-seated cavities are brought into communication with the surface. 
In practice, such a method of treatment results in lessening of pain and 
discomfort on the part of the patient ; the number of dressings required is 
materially' reduced; and, since it is recommended that the majority' of 
dressings be carried out under an anaesthetic, there is less suffering on the 
part of the patient and more adequate treatment of the wound. 

SUMMARY 

In the treatment of severe compound fractures with extensive lacera- 
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lion and contamination of tissue, a specific technique is recommended. 
Tliis method, wliich is essent ially a modification of the procedure suggested 
by Rutherford Morison in 1916, is based upon the results obtained in the 
study of severe cases, already infected, observed at. Alder Hey Military 
Orthopaedic Hospital during 191S. Since the War, the method has been 
more especiall}'' adapted to the prevention of infection and inflammation 
in civilian injuries. 

The essential features of the technique recommended are; 

1. Immediate opei'ative interference and reduction of fracture, 
sccunchnn arteni. 

2. Conservative excision and radical incision of tissues. 

3. Proper hipping of the wound following dehydration. 

4. Obliteration of dead spaces and prevention of adhesion of oppos- 
ing wound surfaces by moans of firm packing with relatively 
large, liquid parafiin-soaked, hipped packs. 

5. Avoidance, in so far as possible, of ligatures and sutures. 

6. Application of plaster-of-Paris over a thin la 3 '-er of padding; no 
window. 

7. Infrequent dressings, — the first approximate^ eighteen days 
after injuiy, done in the operating room under an anaesthetic; a 
secondaiy suture used and packing as indicated. 

S. As soon as union commences, the application of an unpadded 
plaster and felt heel. 
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SPLENIC EXTRACT TREATMENT OF BONE AND JOINT 
TUBERCULOSIS * 


BY THOMAS F. TVHEELDOX, A.M., M.D., F.A.C.S., EICHMOYD, AYHGIXIA 

rXTRODHCTIOX 

The treatment of bone and joint tuberculosis, considered ideal b}' 
almost everjmne, is not always, nor even usually, possible in these parts. 
The state is large; the population is scattered; hospitalization for the large 
number of sufferers is out of the question; and education of the lait}’ in 
many orthopaedic matters is not advanced. As a result, when the verj"- 
strict discipline of approved treatment is suggested, the patient or his 
family is often accustomed to flj’’ to others where he feels measures of a less 



Fig, 1 

C.ise I (F. n. 1:;002| 

Left, before treatment. Rislit, after treatment. 
* Submitted for pubb’cation, .-tu.cust .S, 
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Fig. 2 

Case 1 (F. B. 13092) 

Left, before treatment. Right, after treatment. 


rigid character will be instituted. The writer has in mind a boy who had 
been under his care for several years for tuberculosis of the knee. The 
family was well pleased with his progress, but later, when he developed 
tuberculosis of the spine and absolute recumbency in a plaster shell was 
recommended, the parents unceremoniously took him to another who 
applied a light back brace and allowed full activity. The family have 
found their mistake too late. 

For years, then, the writer has felt that an adjuvant which might 
hasten healing would be a God-send. When Otto Fliegel’s article ap- 
peared in the fall of 1930, it seemed as if something definite had been 
offered. The writer’s interest was immediately aroused (and so was the 
interest of many others as has been shown by personal communications, 
although, so far as can be learned, no definite problem has been attacked 
elsewhere) and at once he set to work to see what could be done to insti- 
tute this treatment (raw calf-milt diet) in his own practice. This was 
soon found to be impracticable, and for three reasons : First, to secure and 
deliver regularly to the patients, scattered over a radius of at least two 
hundred miles, spleens in a state so fresh as to assure palatability is im- 
possible. Second, to educate the patients so well that one can be certain 
that such spleens are eaten regularly is out of the question. Third, a 


Fig. o 

C;i=c 2 (l\ B. 15434 1 

.\bove, Ijcforc trc.^tment. Bcloiv, after treatment. 
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supply of spleens is not available, as only by the purchase of futures can 
demand for this splenic extract be supplied. 

Some other means of administration of the spleen had to be worked 
out, and it occurred to the writer that an extract of spleen might be made 
and used. This has been done. 

ArETHOD OF FKEPARATION- 

The spleens are purchased in large quantities, at the rate of about five 
thousand pounds a month at pre.scnt, and are shipped frozen. After they 
are thawed out, the spleens are extracted with water, the coagulable 
proteins and fibers removed, and the aqueous fraction evaporated to a 
paste in vacuo. The consistency of this paste is that of thick condensed 
soup. One ounce of this aqueous extract (designated as S.V. 2) repre- 
sents the water-soluble substances from approximately one pound of raw 
spleen. The preliminary biochemical analj’^sis of this aqueous extract 
(S.V. 2) is found in Table I. 

In addition to the aqueous extract (S.V. 2) other preparations have 
been made and tried, — i.e., dried whole spleens (S.V. 1), and the dried resi- 
due (S.V. 3) remaining after the aqueous extract (S.V. 2) had been re- 
moved. A later paper will probably describe this work. Suffice it to say 
that no better results have been gotten from the dried whole spleen 
(S.V. 1) than from the aqueous extract (S.V. 2). The use of the dried 
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Case 5 (P. F. 133SC) 

Left, before treatment. RigJit, after treatment. 



Fig. S 

Case 5 (P. F. 133S6) 

Left, before treatment. Eight, after treatment. 
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residue (S.'S^ 3) has not giA'en enough encouragement to justify its continu- 
ance. The above leads to tbe belief that all or most of the active principle 
is to be found in the aqueous extract (S.V. 2), and the present paper deals 
with results obtained from this. 

METHOD OF ADMINISTRATION 

The aqueous extract, of spleen (S.V. 2) is administered orally. The 
usual do.sago is as follows: 

The patient is given a teaspoonful three times a day for a week, or 
until it is found that he can and will tolerate the material. After that a 
tablespoonful is giA-en three times a day. This dosage contains the active 
principle from one and one-half pounds of raw spleen. (Otto Fliegel 
administered onlj’’ one and a half to three and a half ounces daily.) The 
dosage has not been varied, as very small children do not seem to have 
shown ail}'’ ill otTects and t he dose seemed large enough for adults. Later 
it is expected that, some quantitative work on this phase will be done. 

The extract (S.V. 2) is best given in a sandwich, as hot bouillon, in 
tomato or orange juice, or as gravy. The use in grav}'' is probablj'- the 
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most practicable. The taste is pleasanter than the odor. The person 
preparing the material for administration is, therefore, instructed not to 
let the patient smell it. A few patients have been troubled bj’ vomiting. 
This has usually accompanied the actual ingestion of the e.xtract (S.Y. 2), 
but, in a small number of cases, has followed in one-half to one hour where 
actual ingestion has been accomplished without unpleasantness. The 
successful administration has been gained eventually in all these patients 
by reducing the amount or changing the vehicle for a while. No single 
patient has been found unable eventually to tolerate the diet. (The diet- 
ary phase also is being worked on at this time.) 

The first cases were put upon the aqueous extra'ct (S.V. 2) Februarj- 
16, 1931, and the administration of the material has been continued with- 
out interruption except during short intervals due to various conditions, — 
i.e., trouble in distribution of product, intem’ening acute illness, social 
problems, at times actual inabilitj’^ to secure spleens, etc. 

These cases wlU be kept upon the material continuously so long as 
they improve or so long as lack of improvement can be explained. A 
series of cases vill soon be started upon periods ofiinterval administration. 



Fig. 1G 

Case 12 (D. F. l.ST.V'i) 

Ix'ft, before treatment. Richt, after treatment. 
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This luas not. been clone before because oi a desire to get as much material 
as possible for the first, paper. 


GEiVERAL STATEMENT 

At tile present time the writer has on tlie splenic extract treatment 
(s.e.t.) over eighty cases in which it is thought a diagnosis of bone and 
joint tuberculosis can be safelj’’ made. In the present paper the results 
of splenic extract, treatment (s.e.t.) of .seventeen cases are considered. 
These seventeen cases were available when the first supply of aqueous 
extract (S. V. 2) was delivered. As t his first supplj’’ was naturally limited 
in production, these cases were speciallj^ chosen to use the extract; they 
were chosen either becau.se they hod not done loell by ircahiient tip until that 
time (Februaiy 16, 1931) or because thc}'^ were so severely involved that im- 
provement could he quiclcly ascertained. As production of the aqueous ex- 
tract (S.V. 2) has been increased, the number of patients to whom it is 
administered has been increased, .so that at this time (May 1, 1932) all 
the writer’s cases of bone and joint tuberculosis are receiving it. 



Fig. 17 

Case 13 (H. R. 9682) 

Left, before treatment. Right, after treatment. 
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^J’AliLE I 

Puklimixauy ]3^0C^^^!ICAL Analysis or Splknic Extract 




Nitrogen, as Per 



Per Cent, of 

Cent, of Total 

Per Cent. 


11 'ct Weigh 1 

Nitrogen 

of Ash 

Moisture (05° C.) . . . 

‘j7.20 



Ash 

9.ni 



Chlorides, us XuCl . 

2.:3S 


24.00 

Phosjihorus, as . 

2.52 


25 40 

C.Tlciuni, as CaO. . . 

0.05 


0 60 

Total Niti'ofreri. . . . 

G.G5 



Walcr-Insohil)le I^rotein. . . . 

17. SO 

42.90 


CoaRulablc Protein 

0.73 

1.7G 


Proteose 

1..59 

3.S2 


Nitrogen as .•tmmonia, Peptides and 




Extractives 


51.50 


Ether extract (crude fat, etc.), not over. . 

0.40 




Carbolu’d rates Too low for quantitativ'e estimation. 

One ounee of splenic extract yields about thirty-two calories 

Experience with the splenic extract treatment, using the aqueous 
extract of spleen (S.V. 2), has been so encouraging that the writer wishes 
to describe the results in the seventeen cases which have been under treat- 
ment now for over a year, expressmg only the hope that there may have 
been developed an adjuvant which will materially lessen the acuteness of 
this disease, lessen its duration, and possibly help prevent metastasis and 
recurrence. It will take longer to decide whether the type of healing is to 
be altered or not, and it will be necessary to reserve for a future paper the 
explanation of the improvement. The work was undertaken on the basis 
of treatment of bone and joint tuberculosis. Such satisfactory deposition 
of calcium was found, that a supplementary series of cases has been started 
in osteomyelitis and ununited fractui’es. There is tangible evidence 
that the splenic extract treatment (s.e.t.) assists the healing of acute 
osteomyelitis (pyogenic) and is a valuable assistant in the treatment of 
chronic osteomyelitis (after sequestra, if present, have been removed). 
There is definite evidence that fractures which have shown very little or 
no callus formation in periods up to one year have become solid in six to 
eight weeks. 

The secondary anaemias seem to improve. 

And still the writer is, as a result of this mass of information, be- 
wildered, for he does not feel that he can state at present whether the 
improvement comes from control of Koch’s bacillus, whether it comes 
from the stimulation of the reparative processes of the bone itself (possi- 
bly through the synovial membrane, or the marrow, or both), whether it 
comes from the improvement in the blood composition, or whether it comes 
from the effect on other organs or tissues as a biochemical stimulant or 
hormone. The literature has been reviewed, and in so far as no article 
available has given a specific explanation for the improvement of bone or 




354 


T. P, WMKELDON 







Fig. 22 

Case 17 (C. W. 12489) 

Left, before treatment. Right, after treatment. 

joint conditions under the administration of spleen, these cases are pre- 
sented without reference to these articles. (Those interested can easily 
find most of the information on the subject available at present in the 
work of Dr. Bayle who, in his article of 1931 and in a personal communica- 
tion, shows that he is still actively working on the subject.) 

OBSEBVATIONS 

As the cases are widely distributed in rural sections of the state, a 
complete accumulation of data at the beginning of the splenic extract 
treatment (s.e.t.) was not possible. It seemed best to go right ahead and 
start treatment and catch up the data later. Whether progress has been 
made to the satisfaction of everyone will have to be determined by each 
orthopaedic surgeon as to his own experience in a similar group of cases, 
under circumstances similar to those described previously in this paper. 
The observations here presented are being checked by others. 

The writer has felt that the x-ray diagnosis was satisfactory in all of 
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Fig. 23 

Case 17 (C. W. 124S9) 

Left, before treatment. Right, after treatment. 


the cases except those of C.P. 15330 and C.W. 16239. In the case of 
C.P. 15330 the diagnosis was confirmed bj^ pathological examination of the 
biopsy material. In the case of C.W. 15239 there was a pure culture of 
bacillus tuberculosis on potato. This was obtained from material from 
the patient’s sinus. (Photographs of both of these patients are avail- 
able.) 

All these facts are brought out in Tables II, III, IV, and V. 

SUMMARY 

From the foregoing the writer draws the following conclusions: 

1. The use of splenic extract in the diet of patients suffering with 
bone and joint tuberculosis has been found verj- beneficial, as improve- 
ment is noted in the febrile condition, the local reactions, the growth, the 
weight, the color, the appetite, the blood composition, the deformity, the 
complications, the roentgen picture, the activity permissible to the pa- 
tients, and the dispensing with support. 




TABLE II 

Summary of Cases 
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TABLE V 

An'alysis or Blood Comi’osition 


1. 

Caac 

No. 

/fed Blood Cells 
(per cubic viillhnctcr) 

Hemoglobin 
{per cent.) 

While Blood Cells 
(per cubic tnillimeler) 

F. B. 

13092 

4,360,000 

88 

9,000 

2. 

P. B. 

15434 

4,024,000 

SO 

6,400 

3. 

L. C. 

1407S 

4,700,000 

90 

6,500 

4. 

M. F. 

1477S 

3,184,000 

62 

5,000 

5. 

P. F. 

133S6 

4,616,000 

SO 

5,000 

6. 

V. F. - 

1G24S 

4,700,000 

88 

6,800 

7. 

R. H. 

12244 

3,072,000 

66 

7,400 

S. 

R. H. 

74 6S 

4,190,000 

86 

7,200 

9. 

T. K. 

14590 

4,184,000 

62 

8,200 

10. 

R. M. 

17241 

4,400,000 

SO 

6,500 

11. 

C. P. 

15300 

4,500,000 

70 

7,600 

12. 

D. P. 

15755 

5,000,000 

90 

10,500 

13. 

H. R. 

9GS2 

4,330,000 

87 

8,760 

14. 

A. R. 

1520S 

4,790,000 

96 

7,920 

15. 

C. V'. 

14S41 

4,800,000 

90 

6,200 

16. 

C. IV. 

15239 

4,640,000 

90 

17.250 

17. 

C. V'. 124S9 4,470,000 S3 14,200 

2. Improvement from splenic extract treatment probably will be 


more apparent to those who are unable to enforce a strict compliance with 
the accepted ideal treatment, — Le., support, recumbency, heliotherapy, 
proper feeding, and proper aeration. 

3. The production of splenic extract is possible and the distribution 
is practicable. 

4. It is possible to obtain the cooperation of patients in adopting 
the splenic extract diet, even of those in remote sections. 

5. Splenic extract treatment has also produced improvement in 
osteomyelitis (acute and chronic) and in ununited fractures. This inves- 
tigation is well under way. 

6. Enough improvement has been shown in the blood composition 
to stimulate further study of this phase. 

7. The writer cannot explain the improvement gained by the ad- 
ministration of splenic extract. Various explanations given so far may all 
be true, but these investigations lead to the belief that as yet there is no 
certainty as to which is the most important factor. 

The author wishes to acknowledge the scientific assistance in this investigation given 
by Mr. C. Braxton Valentine, Chemical Director of the Valentine’s Meat-Juice Company, 
and the extract of spleen used in these experiments which was supplied by this Companj’. 
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METHODS OF MEASURING THE PRESSURE OF THE INTER- 
VERTEBRAL DISC* 

BY CHARLES K. FETTER, M.D., OAK TERRACE, MIXA'ESOTA 
Senior Resident Physician, Glen Lake Sanatorium 

In 1904 and 1911 Fick described the anatomy of the intervertebral 
disc; and prior to 1926 many reports are to be found of abnormalities, 
injuries, and other pathology. The extensive work of Schmorl regarding 
the anatomy, physiology and pathologj’' of the disc has recently been pub- 
hshed. Dr. Geist suggested the present study. 

It is commonly known that on cross section of an inten’ertebral disc 
the cut surface bulges. The obseiY-ations of others have led to the state- 
ment that, in addition to the superincumbent weight and hgamentous pull 
which act as an external force on each disc, there also exists an internal 
or expansive force. We have endeaA’ored to measure if possible the mag- 
nitude of this internal force. 

All observations have been made on spines of indimduals djing of 
tuberculosis, at Glen Lake Sanatorium, and the autopsies were performed 
as soon after death as possible (average time, four hours after death). 

Our first observation was that a “block” made up of two or more 
vertebral bodies and their intervening discs became appreciably longer 
when removed from the body (Fig. 1). This was determined by affi.xing 



Fig. 1 


Segment of spine shoulng values for .9, R, and CC. 

•Read by invitation at the .\nnual Meeting of the .\merican Orthopaedic .\ssoriation 
Toronto. Canada, June IS, 1032. 
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Fig. 2 

'‘Compressor” with Iilock in position, scale. it zero, showing space between bodies 
whicli is overcome, in lower picture, b}' appl3’ing pressure of twenty-five pounds. 

markers to each body and recording the distance S between them while m 
situ, and the distance R when removed. Further release of the restraining 
forces was accomplished by sectioning the annulus fibrosis of each disc 
throughout its circumference, and it was then found that the distance 
between markers CC had further increased in most cases. 

Our first group of cases showed an average increase of seven-tenths of 
one millimeter in distance between markers upon removal of the block, 
and a further increase of one and two-tenths millimeters when the annulus 
fibrosis was cut. 
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TABLE I 


Expansion and Compression Data on Series of Discs Studied 


Disc 

Case 

Sex 

Affe 

B.L. 

HE. PM. 

S 

R 

CC 

Pressure 

4L 

3715 

F 

21 

163 

S 

32.0 mm. 

32.75 mm. 

33.75 mm. 

32 pounds 


3337 

M 

46 

166 

8 

39.5 mm. 

40.0 mm. 

41.0 mm. 

32 poimds 


1630 

M 

51 

181 

12 

36.0 mm. 

36.0 mm. 

36.5 mm. 

32 pounds 


3605 

F 

44 

161 

2 

33.0 mm. 

34.0 mm. 

35.0 mm. 

32 pounds 

2L 

3715 





30.0 mm. 

31.0 mm. 

32.0 mm. 

32 pounds 


3337 





34.0 mm. 

35.0 mm. 

36.0 mm. 

28 iwunds 


1630 





30.0 mm. 

30.0 mm. 

30.75 mm. 

30 pounds 


3605 





30.5 mm. 

31.5 mm. 

32.5 mm. 

30 pounds 


2854 

F 

23 

161 

15 

28.5 mm. 

29 . 0 mm. 

29.5 mm. 

30 pounds 


4596 

F 

24 

162 

1.5 

37.5 mm. 

38.0 mm. 

38.5 mm. 

35 pounds 


4709 

F 

50 

156 

4 

38.0 mm. 

39.0 mm. 

40.0 mm. 

30 pounds 


4717 

F 

31 

164 

9.5 

40.0 mm. 

40.5 mm. 

42.0 mm. 

30 pounds 


4712 

M 

22 

173 

5 

40.0 mm. 

40 . 5 mm. 

42.0 mm. 

32 pounds 

1 L 

2905 

F 

29 

163 

9 

35.5 mm. 

35.5 mm. 

37.0 mm. 

24 pounds 


4257 

M 

43 

174 

8 

37.0 mm. 

37.0 mm. 

38. 5 mm. 

32 pounds 


4785 

F 

21 

162 

5 

35.5 mm. 

35.5 mm. 

37.5 mm. 

32 pounds 


3732 

M 

27 

179 

8 

37.5 mm. 

38.0 mm. 

38.6 mm. 

25 pounds 

12 D 

3715 





25.0 mm. 

26.0 mm. 

26.75 mm. 

30 pounds 


4357 

F 

21 

133 

1.5 


26.5 mm. 

28.0 mm. 

30 potmds 

11 D 

2905 





26.0 mm. 

26.0 mm. 

28.0 mm. 

30 pounds 


4257 





29.5 mm. 

29.5 mm. 

30.5 mm. 

28 pounds 


4785 





30.5 mm. 

31.0 mm. 

32.5 mm. 

32 pounds 

10 D 

3715 





23.0 mm. 

23.5 mm. 

24.0 mm. 

30 pounds 


3605 





22.5 mm. 

23.5 mm. 

24.0 mm. 

30 poimds 


2854 





25.0 mm. 

25.0 mm. 

26.0 mm. 

30 pounds 


The question then arose as to how this expansile force could be meas- 
ured. Therefore, a deidce was constructed by which a known force 
could be applied to the sectioned disc in an attempt to reduce the measure- 
ment CC to R. This “compressor” consists of a fixed cup, A, into which 
one vertebral body is fastened, and a second cup, B, to receive the other 
body. This second cup is pulled against the first by a screw which has a 
spring scale attached. 

Markers are driven into the vertebrae adjacent to the disc to be 
studied and S recorded. The “block” is removed from the bodj' bj- sec- 
tioning the discs above and below the one in question and by cutting the 
pedicles of the adjacent vertebrae. R is then recorded. After the an- 


0^ ¥ iWmt* 
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Fig. -5 

Graphic representation of curves shown in Fit:. 3. 
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TABLE ir 


Averaou Exi'axsio.v and AvEFiAOE Pressure REquiREo for Reduction 


4th Lumliar 

0.9 

mm. expansion 

2ntl Lumb.ar 

0.97 

mm. expansion 

1st Lumbar 

1.4 

mm. e.xpansion 

12th Dorsal 

1.1 

mm. expansion 

11 til Dorsal 

1.5 

mm. exjiansion 

10th Dorsal 

O.GG mm. c.xpansion 

Average 

l.OS mm. expansion 


Reduced by 32 pounds’ pressure 
Reduced liy 30.6 pounds’ pressure 
Reduced by 28.2 pounds’ pressure 
Reduced by 30 . 0 pounds’ pressure 
Reduced by 30 . 6 pounds’ pressure 
Reduced by 30.0 pounds’ pressure 

Reduced by 30.2 pounds’ pressure 


nulus fibrosis is sectioned and CC observed, the "block" is fastened into 
the compressor and pressure applied to reduce CC to R (Fig. 2). 

As a definite example of what actually takes place, we see from Table 
I that in Case 3715, observing the fourth lumbar disc: 

S was found to be 32 millimeters; R, 32.75 millimeters; and CC, 33.75 
millimeters. 

A force of thirty-two pounds was required to reduce CC to R. 

It is to be noted that the figures for expansion and compression show a 
variation, but the average for the group is found to be; 

An expansion of l.OS millimeters is reduced to normal by a pressure of 
thirty and t-wo-tenths pounds. 

The x-ray shadow of an opaque solution (sodium iodid, ten per cent.), 
injected into the center of the disc, shows that it is definitely limited, 
apparently by the annulus fibrosis. It was found that from eight-tenths 
to one and five-tenths cubic centimeters of solution was all that could be 
forced into these discs and, wdien this point was reached, the disc was 
slightly bulging. 

In a large block, as the one showm, the injections produced an exag- 
geration of the normal curves of the segment of spine studied (Figs. 3 
and 4). 

CONCLUSION 

1. A very definite expansion of the intervertebral disc occurs upon 
its removal from the body, with further expansion when the annulus 
fibrosis is sectioned, the average being one and eight-hundredths milli- 
meters. 

2. An appreciable amount of pressure is required to reduce this ex- 
pansion, the average being thirty and two-tenths pounds. 



EROSIONS OF THE ARTICULAR SURFACES OF THE KNEE 

JOINT 


BY E. LATVBENCE KEYES, M.D., ST. LOUIS, MISSOURI 

From ihe Department of Anatomy, Washington University, School of Medicine * 

Certain lesions of articular surfaces were recentlj^ observed in many 
knee joints of a series of human cadavera. Some of these lesions do not 
appear to have been described previous^, and others only briefly. Their 
causes and consequences are equaUj”^ obscure. This paper aims simpty to 
point out the gross features of the lesions, together with their frequencj’- 
of occurrence and situation, based on a stud}’' of seventj’^-four successive 
unselected dissecting-room cadavera.t 

Definition. The lesions under consideration have been termed 
“erosions”, a name suggested by their appearance and location, and 
convenient for the description that follows. 

Description of the Erosions. All erosions were found to be confined 
to the articular surfaces of the bones of the knee joint. The form varied; 
some were nearly circular in outhne, others oval, and others of irregular 
form. The oval form was most common. In sizes thej’ varied from two 
miUimeters to four centimeters in diameter. Some appeared as a mere 
local roughening of the superficial layers of cartilage; others were punched- 
out lesions partly perforating the articular cartilage, and a few com- 
pletelj’' perforated the cartilage and exposed underljdng bone. Synoinal 
surfaces were ordinarily smooth and glistening. Alultiple lesions within 
a single knee joint were the rule. Opposing bon}' surfaces were usually in- 
volved. Thus, it was rare to find an erosion of the patella -without a cor- 
responding erosion of the patellar surface of the femur. 

Incidence. Erosions were found in the knee joints of forty-seven of 
the seventy-four cadavera examined, an incidence of sLxty-tliree and five- 
tenths per cent. Among fifty-seven male cadavera, the incidence was 
sixty-four and nine-tenths per cent.; among seventeen female cadavera, 
it was sixty per cent. The incidence among thirty-two white cadavera 
was sixty-eight and seven-tenths per cent., compared to an incidence of 
sixty per cent, among forty-two negro cadavera. 

Side Involved. Both knee joints of forty cadavera presented erosions ; 
one knee joint only in seven cadavera. Of the seven latter, five were 
right knees and two were left. 

Location of the Erosions. The knee bones of the forty-seven affected 
cadavera were involved in the following order of frequency: patellae, 
forty-two right and thirty-eight left: femora, thirty-five right and thirty- 
five left; and tibiae, fifteen right and ten left. 

•Tills investigation was aided by a grant from the Science Research Fund of the 
Rockefeller Foundation. 

t The author wishes to express to Mr. Richard Sutter and to Mr. William S. 
Wallace his appreciation of their assistance in the collection of the material for the present 
study. 
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Fig. 1 


Location and frequency of (lie erosions in the 
twenty-five abnormal cadavera. 


Tlie patellar erosions 
wei-e all single, the ero- 
sions elsewhere were often 
multiple. There was usu- 
ally one erosion to each 

0 , . articular subdivision. Of 

twenty-five cadat'^era 
\ ' 22 erosions, forty-six 

' y patellae, representing 
twenty-four right knees 
) \ twenty-two left, were 

I ^ / c 0 I ■ s / 1 f^roded; as were twenty- 

(s V seven patellar surfaces of 

L y V. ^ femora, eight lateral con- 

xi;;? — ceil/ dyles of femora, fifteen 

p. j. , medial condyles of femora, 

* ‘ ^ twelve lateral condyles of 

T , , , , . tibiae and eight medial 

twenty-five abnormal cadavera. condyles of tibiae (Fig. Ij. 

The average number of 
erosions per affected cadaver was five; the average number per eroded 
knee joint was two and a half. 

Relation to Age. The average age of all cadavera of the series was 
fifty-four and four-tenths 3mars. The average age of cadavera with eroded 
knee joints was fifty-nine and nine-tenths years. Only twelve cadavera 
out of the thirty-two below the age of fifty had erosions, compared to 
thirty-five out of the forty-two over the age of fifty. The youngest 
abnormal cadaver was twenty-six; the youngest normal cadaver was six- 
teen, Past the sixtieth year there were thirty-one cadavera of which only 
four were free from knee-joint erosions. 

There were also more erosions per knee joint among older cadavera. 
Six cadavera, averaging seventy-one and eight-tenths years, exhibited 
erosions on all six bones of the two knee joints; nine cadavera, averaging 
sixty-three and three-tenths years, had erosions on five of the bones; 
thirteen cadavera, averaging sixty-four and six-tenths years, presented 
four of the bones eroded; five cadavera, averaging fifty-one years, showed 
three of the bones involved; ten cadavera, averaging fifty-six and one- 
tenth years, revealed but two affected bones; and three cadavera, averag- 
ing forty-six and seven-tenths years, suffered a single eroded bone. 

In addition to being more numerous in the knee joints of older 
cadavera, the erosions were generally more extensive. Thus the three 
cadavera, possessing erosions extensively exposing bone, averaged seventy- 
three and seven-tenths years of age, well above the average of affected 
cadavera, — ^namely fifty-nine and nine-tenths years. 

Relation to Disease and Trauma. The cause of death in all the cada- 
vei’a of this series was known. Examination of the case histories afforded 
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no aid in associating the 
lesions with symptoms or 
with trauma. 

Erosions Elsewhere. 

Erosions, similar to those 
described in the knee, 
were observed in the 
shoulder and radiocarpal 
joints of some cadavera. 

No attempt was made to 
include these lesions in 
the study, however. 

COMMENT 

Erosions of the ar- 
ticular surfaces of the 
knee, shoulder, radio- 
carpal, and temporoman- 
dibular joints have been 
described by Meyer.* His 
descriptions of the knee- 
joint lesions are confined to those occurring on the patella. The 
erosions of the condyles of the femur and of the tibia noted in this 
study do not appear to have been recorded previousl}', although thej"- 
are included in a study at present in progress -. Lesions similar to 
those here described have been observed in the carpometacarpal joints of 
apparently normal slaughter-house animals b}' Bennett and Bauer **. 

That the lesions in man have their origin during life is conclusively 
proved by their demonstration at necropsjL Mj-ers - verj' kindlj' showed 
the author some knee joints opened at necropsy in which the erosions were 
readily seen. 

The cause of the lesions is obscure. This studj' throws some light on 
certain etiological factors. The erosions occur in the majority of cadavera 
over fiftj’-, and are more numerous and more extensive in older cadavera. 
Thej’’ affect males more often than females. They are usually bilateral. 
The pattern of the erosions is likely to be similar in the two knees. Op- 
posing joint surfaces are apt to be involved, particularly the patella and the 
patellar surface of the femur. Only the articular cartilage of the joint 
structures appears to be affected. The lesions sometimes lead to c.xposure 
of large bony surfaces within the joint. These observations point to age 
and trauma as important causative factors. The lesions would seem to 
be degenerative changes. 






Fig. 2 

Erosions in the knee joints of a negro male cadaver, 
aged sixty-five years. The striated areas represent 
striated bone exposed. The stippled areas represent 
simple erosions. 


REFERENCES 

1. Mr.Yi;u. -V.tV.: Further Obsen'ationsupon Use-Destruction in Joints. J. IJone and 
Joint Surg.. IV. -tOl, July. 1022. 

2. Kiatt'Kii, C., and Mntn.s. \V. K.; Persomd communication In- the latter. 

3. BKNNirrr, G. A., and I5\ri;n. \V.; Systematic Study of tlie l>'rencr.ition i.f 
Articular Cartilace in Bovine Joints. Am. J. Path.. VH. JOO, 10.51. 



MARCH FOOT 


BY .1. 


S. SPKKI), M.D., AND T. II. BLAKIC, M.D., 


MEMPHIS, TENNESSEE 


Due to lack of iindcrsfandinji; of the etiology of the condition, march 
foot is the name gi'i’cn to a definite clinical entity, consisting of a painful 
swelling of the forefoot, often associated with an insidious spontaneous 
fracture of one of the metatarsal bones. The condition has been well 


recognized for manj’' 3 mars, e.spcciall^’’ bj'- the German and French Military 
Surgeons who freriuentl}’’ encountered it among their troops after strenu- 
ous duties or long marche.s, — hence the name of "march foot”. 

The first description found in the literature was by Breithaupt'* in 


1855, who clcarlj’’ distinguished it from the usual anterior metatarsal 
strains or from Morton’s toe, a malady from which he himself suffered. 

A^eiy lit tle has been added to his original clinical description, although 
he did not observe or recognize the associated spontaneous fractures of the 
metatarsal bones which we now know arc present in the majority of the 
wmll developed cases. Since that time numerous articles have appeared 
in the German and French literature under the titles of "Foot Tumor”, 
“Foot Oedema”, "S 3 mdesmitis Metatarsae” and "Pied Force”. 

The usual histoiy and clinical appearance is t 3 ^pical. A soldier after 
a long march, or a civilian who has been subjected to excessive foot strain, 
begins to complain of an indefinite pain in the forefoot, and some tender- 
ness over the anterior portion of the second or third metatarsal. This is 
not sufficient to disable the patient and he continues with his duties only 
to have the disability increase, and after a few days a definite swelling is 
noticed involving the dorsal surface of the forefoot. The condition im- 
proves with rest, but resumption of use of the foot aggravates the condi- 
tion and it is usually only after several such attacks that the patient first 


consults a physician. 

Very few patients give a history of any direct trauma, either severe or 
trivial, that could account for the symptoms. 

Examination reveals an oedematous forefoot, most marked over the 


metatarsal region. The skin appears shiny and tense, there is some local- 
ized heat and redness. The swelling is usually limited entirely to the 
dorsum of the foot, most marked in the region of the second and third 
metatarsals, the plantar surface of the foot only being involved in the 
more extreme cases. The swelling pits on pressure with the sensation 
that most of the oedema and tenderness lies deep beneath the fascia. 

In the later stages, after two or three weeks, the swelling has become 
more localized over the shaft of one of the metatarsals and a firm tumor 
like mass can be definitely distinguished, attached to the bone. Bony 
crepitus has never been felt, although manipulation of the affected meta- 
tarsal produces localized pain at the point of fracture or beginning frac- 
ture. Motion in the ankle joint and uninvolved parts of the foot is 
free and painless. 
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There is usually a definite limp, and, if a fracture is present, the patient 
cannot stand with the weight on the ball of the affected foot. 

Clinically the cases may be divided into two groups. The first group 
has the usual onset and progresses to the stage of swelling over the dorsum 
of the foot, and locahzed tenderness over the affected metatarsal. With 
rest and treatment, and frequently without treatment, the process ap- 
parently becomes arrested and after a week or ten da3’'s the swelling and 
pain subside and the foot returns to normal, without formation of a local- 
ized tumor or the occurrence of a spontaneous fracture. Roentgenograms 
taken during the course of the active sjnnptoms or at intervals afterwards 
fail to show any bony changes. 

The second group, in which the onset is identical with the first, pro- 
gresses through the stages of periosteal proliferation, spontaneous fracture, 
and excessive callus formation. The duration of sj-^mptoms in this group 
is naturally much more prolonged, the average being two to three months. 
At the end of this time the fracture is united, the callus gradually’' con- 
denses and eventually disappears, leaving a bone which is perfectlj’- nor- 
mal clinically and in which the x-raj"^ shows no residual changes or at most 
only a slight thickening of the cortex at the site of the fracture. 

There is considerable disagreement regarding the percentage of cases 
in which spontaneous fractures occur. This is probabty due to the per- 
sonal equation in selecting the early cases, to the conditions under which 
they were observed, and to the improvement in x-raj’ technique which has 
enabled us to detect the fine fracture lines which would not be visible in a 
poor roentgenogram. Most of the larger series were reported from the 
German Arm}’’ manj’' years ago. These cases were under careful medical 
supervision, were recognized earljq and the patients were kept off their 
feet until the sj'^mptoms disappeared. X-ra3'’ studies were not routine 
and it is probable that many fractures were not detected. Even with the 
best roentgenograms toda3’-, the fracture line is often difficult to make out, 
due to the fact that there is no displacement of the fragments and the 
fracture site is obscured b3^ an abundant callus. 

Bahr states that in 2146 foot tumors there were fractures in S 77 or 
forty-one per cent. The percentages given b3' other authors var3' from 
twent3^ to ninet3^. It is probable that in civilian life onl3' the more severe 
cases seek medical attention or are recognized as march feet, consequenth' 
the percentage is much higher. 

Although man3’' theories have been advanced regarding the ctiolog}' 
of the condition, as 3'et no e.xplanation has been offered which is cntireh' 
satisfactor3'. The reader is referred to the rather voluminous literature 
for the details of these theories or to a recent article 63* Straus in which a 
summar3’ of Iho various articles is given. 

Unquestionabl3’ the incipicnc3' of the disease is associated with an 
excessive or prolonged foot strain. It is possible that this results in a 
fatigue of the muscles and stretching of the ligaments .supporting the 
concavit3' of the metatarsal bones and the anterior metatarsal arch. This 
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allows the weight to fall heavilj^ on the unsupported heads of the second 
and third inetalarsals and eventuallj^ produces a fracture by repeated 
tension and Irauma. This is shown in the present series, by the fact that 
five of the cases reported were of nurses who were on their feet an unusual 
amount, walking on (ile floors. Two of the other cases were patients who 
had recently engaged in occvpniioiis requiring much walking on the 
streets. 'Inhere was one who had recently gained much weight and walked 
in spike-heeled shoes. Again, all the original cases reported were in soldiers 
who participated in long or protracted marches. All of the authors’ 
patients gave a history of previous foot ailments, the usual being bunions, 
calluses under metatarsal heads, and rigidity of the tarsal and tarso- 
metatarsal joints. This shows that some type of chronic foot strain has 
been in progress over a more or less long period of time. 

Disturbance in function of the anterior metatarsal arch as an etiolog- 
ical agent is strongl}’’ supported bj’' a stud}’’ of the mechanics of weight- 
bearing in the anterior metatarsal arch. With the foot at rest or with 
the heel fiat on the floor, the majority of the weight falls on the heads of 
the first and fifth metatarsals, but Avhen the heel is raised in the act of 
■U’alking the anterior arch flattens and the -weight is shifted to the heads 
of the second, third, and fourth metatarsals. This is evidenced, not only 
by observation of the normal foot, but by the fact that in conditions 
where the normal flexibility of the anterior arch is lost, callus formation 
on the ball of the foot is most frequently found under the heads of these 
three bones, showdng that pressure is greatest at these points. 

It is impossible to say whether the spontaneous fracture is directly 
the result of mechanical stress on the bone or whether it is indirectly 
caused by a disturbance in the nutrition of the metatarsal from a myositis 
and fibrosis of the intrinsic muscles attached to these bones, interfering 
with their blood supply. 

Study of the roentgenograms in the authors’ group of cases has been 
most interesting and instructive. They have helped greatly to explain 
the clinical course of this affection and to explain the pathological changes 
noted in the bone after the “foot tumor” has become fully developed. 

The roentgenograms of a march foot are at times difficult of intei- 
pretation if only one set of pictures are made, but if a series of roentgeno- 
grams are made, beginning early after the onset of symptoms and repeated 
every two weeks, it will be seen that the bone changes follow an orderly 
course, differing very little from the healing of an ordinary fracture. 
Good roentgenograms with clear detail are essential to bring out the fine 
fracture line which at first is very difficult to see and later may be ob- 
scured by excessive callus formation surrounding it. A magnifying glass 
will assist in identifying the fracture line. 

We have been fortunate in securing a complete series of roentgeno- 
grams in several cases, starting before there was any evidence of bone 
changes and following them through the various stages of early periosteal 
proliferation, the appearance of the fracture line, the formation of ex- 
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cessive callus, the healing of the fracture with contraction of the callus, 
and eventual restoration of the apparent^ normal bone. The normal 
sequence of changes shown bj' the roentgenograms are as follows: 

1. If taken verj^ soon after onset of sjnnptoms the bones will be 
found to be entirelj*^ negative and onlyswelhng of soft tissues will be noted. 

2. After one to three weeks there will be a little periosteal fuzziness 
at the site of the beginning fracture; A'erj' close observation maj’^ show a 
minute line of fracture. OccasionaIl 5 ’^ the fracture appears before the 
periosteal reaction is seen. 

3. A little later the periosteal shadow will become more distinct and 
circumscribed and it will be noted that this callus is overabundant for the 
size of the bone involved and the size of the fracture. At this time the 
fracture usually can be seen distinctlj’- and will be found to have an ir- 
regular outhne. 

4. The fracture is next showing signs of union and the callus is more 
dense and well circumscribed into a spindle shape. At this stage and in 
the preceding one, this condition has been mistaken for sarcoma which it 
simulates to some extent. 

5. Pictures taken six months later will show sohd union with ab- 
sorption of the excess caUus. The shaft will appear normal e.xcept for a 
small amount of residual cortical thickening. 

Displacement of the fragments in these fractures is verj' infrequent. 
This is probably explained by the fact that the fracture is produced grad- 
ually, without violence to separate the ends, and that the periosteal 
thickening and earlj-- callus formation are present simultaneously or pre- 
ceding the actual dissolution of the bone. The protective splinting af- 
forded bj" the other metatarsals is probably also a factor. Case 2 (Fig. 
3) is the only patient in this series which showed an appreciable displace- 
ment. There was no histor 5 ' of trauma in this case. 

Rarely the fracture line appears before there is any sign of periosteal 
proliferation. Such a case is illustrated in Case 6 (Fig. 2). Later callus 
appeared, just as in an ordinarj^ fracture, and healing progressed in the 
usual manner. 

A more frequent finding is for the x-ray to show an actively prolifer- 
ating mass of callus about the shaft of the metatarsal without a definite 
fracture line being discernible. The bone usually shows some rarefaction 
and resorptive changes, and it is thought that in all of these cases there is 
a dissolution in the continuitj' of the shaft even though no fracture line 
can be seen. This does not seem unreasonable when we realize that some 
of the very definite fractures are only revealed as such by the aid of a 
magnifying glass. 

Fracture of more than one metatarsal is extremely rare. Figure 
4-C illustrates the only case in our series showing a double fracture. 
Except for the excessive callus formation, which may casih- be the result 
of lack of immobilization, the healing of these spontaneous fractures 
and the eventual restoration of the bone to its appro.ximately normal 



Fig. 1-A Fig. 1-B 

Cnse 1. Typical _ tumor-Iikc mass of Case 1. Roentgenogram of same 

periosteal prolifei'ation characteristic of foot eleven years after Fig. 1-A, show- 
march fracture. ing restoration of normal bone, except 

for slight cortical thickening. 

condition does not differ from the repair of an ordinary fracture. 

The treatment of march foot depends upon the period in the dis- 
ease at which the diagnosis is made. 

Recognition of the prodromal symptoms, before fracture has oc- 
cui'red, is important, because at this time the production of the fracture 
may be prevented by proper prophylactic measures. With rest, hot 
applications, and relief from weight-bearing, the condition may be arrested 
during the stage of preliminary swelling, and the foot return to normal 
after a week or ten days. Toe exercises to restore the flexibility of the 
anterior metatarsal arch and a proper arch support or strapping of the 
forefoot should be employed when walking is resumed. Because of 
economic reasons many patients are unwilling to accept the period of 
complete rest and in these cases strapping of the forefoot gives the most 
relief. 

After the fracture and callus production have occurred, the treatment 
will vary according to the severity of the symptoms. Some patients have 
remarkably little pain and eventually make a complete recovery regardless 
of what is done for them. Strapping, arch supports, and physiotherapy 
lessen the pain and shorten the period of disability. Other foot abnormal- 
ities which may be present should receive the proper attention. 
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Fig. 2 

Case 6. March fracture, the third 
metatarsal showing appearance of 
definite fracture line previous to callus 
formation. 


Fig. 3 

Case 2. Unusual type of March 
fracture showing slight displacement 
of fragments. 


The average disability, where fracture has occurred, is from four to 
eight weeks. Although suffering varying degrees of pain, very few pa- 
tients will give up their work, but will continue to limp about, satisfied 
with the partial relief given by the strapping and arch supports. 

The following is a brief report of ten fractures in nine patients: 

CASE REPORTS 

Case 1. Miss M. S. I., female, trained nurse, aged thirt 3 ’-five j-cars, gave a historj* 
of pain in both feet extending back for a period of several 3 -ears. The pain was relieved 
b 3 ’’ flat-foot strapping. Two months before examination patient began having pain in 
the right foot and the right leg, the pain was worse in the arch of the foot and in the calf 
of the leg; two weeks prior to examination she began having a dull aching pain in the ball 
of the foot in the region of the third and fourth metatarsals. 

Examination on October 19, 1921, showed longitudinal arches normal, some rigiditv 
of the anterior metatarsal .arch, and limitation in flexion of the toes of the right foot, 
acute pain over dorsum of the third and fourth metatarsals. Head of the third meta- 
tarsal was depressed and there was some s^velling over the dorsum of the foot. 

On October 25, 1921, the p.atient returned, complaining of increased pain in the foot. 
Examination showed a firm nodular tliickening in the center of the shaft of the third 
metatarsid. There w.as a x-isible and p.alpable tumor-like nodule in the center of the 
third metat.arsjil, no local rednc.ss nor heat. 

X-ra 3 - cx.amination showed a rounded mass of periosteal thickening about the center 
of the third mct.atars;il. Xo definite fracture line could l>e determined. Subsequent 
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roentgenograms on Novein!>nr 28, 1921, and on Jamiary 4, 1922, showed a gradual 
condensation of the tumor mass. 

I lie iiatient ’s symptoms gradually <lisappcarcd and she has had no trouble in the 
foot since. The last roentgenogram.s, taken July 9, 19.32, showed restoration of prac- 
tically normal appearance of the l)one except, for a slight amount of cortical thickening at 
the site of the previous ])eriosteal proliferation, 

Ca.sk 2. Mrs. G. W. A., housewife, aged fifty-six years. In June, 1927, this patient 
began complaining of jiain f)n tlorsum of the left foot just, laick of the heads of the meta- 
tarsal bones. The p.ain became worse after walking and it improved with rest. There 
was no history of trauma. The foot swelled after use. 

Extimination on July 15, 1927, .showed ati old infectious arthritis of the feet with 
moderate claw-toc deformity. The longitudinal arches were normal; there were calluses 
under the heads of the second, third, and fourth metatarsal hones. There was swelling 
over the dorsum of the foot more marked over the second metatarsal bone with pitting 
oedema. 

Roentgenogram showed a fracture near the proximal end of the second metatarsal 
with excess callus formation. 

The patient was treated by means of strapping and arch supports. The symptoms 
gradually disappeared, and in November, 1927, she was free of sj'mptoms from the 
fracture. 

C.ASE 3. J. W. McP., male, physician, aged thirty-five years. Patient stated that 
he had always had flat, feet but that they had never given him any trouble until about 
six weeks prior to his examination on September 1, 1928, when he bruised the sole of his 



Fig. 4-A 


Case 4. Preliminary roentgenogram 
soon after onset of symptoms. No 
fracture nor periosteal thickening seen. 



Fig. 4-B 

Case 4. Five weeks later, showing a 
’ginning periosteal thickening of secon 
letatarsal. No definite fracture hne 


seen. 
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left foot by stepping on a rock when wearing a thin-soled shoe. Since that time the foot 
had pained him severely when walking, and swelling developed over the dorsum and ball 
of the foot. There was a verj- tender spot to palpation over the base of the third meta- 
tarsal. He stated that pain in his foot was relieved bj' rest and that the pain increased 
when walking. 

E.vamination showed a second degree planus; moderate swelling over the dorsum of 
the left foot and along the extensor tendons, most marked over the second metatarsal; 
no tendon nor bone crepitation. Tenderness was quite marked over the base of the 
second metatarsal, where a firm thickening over the bone could be felt. No other 
abnormality could be made out in the foot. 

X-ray examination showed a fine periosteal proliferation in the upper half of the 
second metatarsal bone, producing a rounded tumor-like nodule. There was an in- 
definite fracture line through the shaft of the metatarsal at this point. 

The patient was treated with strapping of the forefoot and arch supports, and he 
remained active in his practice. The symptoms gradually subsided and he has had no 
pain since. 

Case 4. J. F. O., a male, aged sixtj', in the insurance business. The patient stated 
that he had suffered pain in the forefoot for two or three j’ears; the onset occurred rather 
suddenly nathout history^ of injur 3 -. About two months prior to his examination on 
December 11, 1930, he developed pain in the right foot, localized chiefly in the metatarso- 





Fig. 4-C 

Case 4. Six weeks later, showing 
condemnation of callus and healing of 
fracture in second metatarsal, also a 
second sixintancous fracture at distal end 
of third mctatarKil with lieginning union. 



Fig. 4-D 

Case 4. Ten months later, showing 
healing of both fractures and restoration 
of practically normal appearance of bone. 
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phalangeal region. The iiain was worse on walking and it improved with rest. The 
symptoms gradually increased until at the time of his examination he walked with a limp. 

Examination of the foot showed considerable swelling and oedema over the dorsum 
of the forefoot; the skin was slightly reddened, and there was pitting on pressure; there 
was tenderness over the second metatarsal just proximal to the metatarsophalangeal 
joint; there was no hone nor tendon crepitation. 

Roentgenograms on December 11 , 1030, showed the bones of both forefeet negative, 
no evidence of fracture or periosteal proliferation. It was thought that the patient 
probably had infectious nrthritis, and treatment was instituted for same without im- 
provement. 

On January 10, 1031, the swelling over the metatarsal bones had practically dis- 
appeared. 1 he patient complained of pain in the anterior metatarsal arch and there was 
limitation of motion in the toes. Anterior metatarsal strapping was applied. 

On January 17, 1031, examination showed recurrence of swelling over the forefoot. 
There was a localized area of tenderness over the second metatarsal, pain and disability 
in the foot continuing. 

Roentgenograms made on Januarj' 17, 1031, showed a beginning periosteal thicken- 
ing near the center of the second metatarsal; no definite fracture line could be made out. 
The patient was fitted with arch supports. He returned on February 27, 1931. The 
swelling and pain in the right foot had graduallj' decreased, but there was still a painful 
area in the mid-portion of the second metatarsal and over the distal end of the third 
metatarsal. The jiaticnt had l)ccn walking all daj' with the aid of arch supports and 
suffered a moderate amount of pain. 

Roentgenograms made on Fcl)ruary 27, 1031, showed a condensation of callus on the 
second metatarsal bone and a fracture near the distal end of the third metatarsal with a 
fairly w'ell condensed and healing callus. 

Pain in the foot gradually decreased until in June, 1931, the patient was practically 
free from symptoms and he had been doing his ordinary work wdiich required him to be 
on his feet all day. He continued to wear arch supports. This patient has had no 
symptoms in the opposite foot. 

Roentgenograms taken October 26, 1931, showed a complete healing of both frac- 
tures with restoration of bone to practicallj' normal appearance. 

Case 5. Miss E. E., aged thirty years, a student nurse. Patient stated that she 
had had no trouble with her feet until three days prior to her examination on December 
20, 1930, when she developed pain in the left foot, most marked in the region of the fourth 
and fifth metatarsals. There was no history of injury. Condition improved with rest 
but recurred with resumption of duty. Examination of the left foot December 20, 1930, 
showed marked tenderness over the dorsum of the foot near the distal end of the third 
metatarsal. There was moderate hallux valgus present, first degree planus. The 
anterior metatarsal arch was flattened and there was limitation of motion in flexion an 
extension of the toes with callus formation under the heads of the second and thir 
metatarsals. 

The foot was strapped and the patient returned to duty. She was again seen on 
December 27, 1930, and stated that pain and swelling in the foot had persisted, that a 
very acute area of tenderness had developed over the shaft of the third metatarsa . 
Examination sho^ved definite swelling over the metatarsal at this point. Roentgeno- 
grams made on December 27, 1930, showed a fracture line across the middle of the shaft 
of the third metatarsal without displacement of fragments and no callus formation. 

Adhesive strapping was continued in this case, and on February 19, 1931, the pain, 
swelling, and disability in the foot had entirely disappeared. There was no local tender- 
ness over the shaft of the third metatarsal. ij.- 4 

Roentgenograms on February 19, 1931, showed that the fracture of the third 
metatarsal had united with good callus formation. This patient has been free from 
symptoms in the foot since. 
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Case 6. Miss L. M., student nurse, aged twenty-tlu-ee years. This patient com- 
plained of a painful left foot; she did not give a definite historj- of previous foot trouble, 
but stated that she had pain at the base of the fourth toe, and that three days prior to 
her examination on September 15, 1931, swelling developed over the dorsum of the foot. 
The foot had been strapped without relief. There was no histor 3 ' of trauma. 

On examination, September 15, 1931, left foot showed definite swelling over the 
dorsum of the foot, more marked over the third metatarsal; there was slight increase in 
local temperature, no redness. The point of maximum tenderness was over the head 
of the third metatarsal bone, dorsal surface; the longitudinal arch of the foot was normal, 
and there was limitation of motion in all of the toes. 

Roentgenograms on September 15, 1931, showed a fracture of the distal third, third 
metatarsal bone, no displacement of fragments, no definite formation of callus. 

The patient was treated by strapping and arch supports with improvement in 
sjTnptoms. She did not return for observation and no further follow-up in the case was 
obtainable. 

Case 7. Miss C. B., aged twenty-two, a student muse. There was no definite 
history of previous foot trouble, the patient stated that she had been having pain and 
swelling over the dorsum of the left foot in the region of the second metatarsal bone for 
the two weeks prevdous to examination. 

Examination on February 17, 1931, showed moderate swelling on the dorsum of the 
left foot in the region of the second metatarsal bone, tenderness on plantar surface of 
foot rmder the second metatarsal bone; there was a second degree planus of both feet with 
fi.xation of the anterior arch and limitation of motion in the toes. 

X-ray examination on February 17, 1931, showed a very- indistinct but definite 
fracture line through the second metatarsal just proximal to the head. The foot was 
strapped uith adhesive tape and the patient remained on duty. 

On March 20, 1931, the patient returned. The foot had been kept strapped; she 
had remained on duty since e.xamination, and the pain and swelling had gradually 
disappeared. 

On April 30, 1932, this patient stated that she had had no pain nor disability in the 
foot for the past year and she had continued on duty, training for a nurse. Exapiination 
on this date showed the foot to be normal in appearance and function. 

X-ray examination on April 30, 1932, showed a thickening of the cortex of the second 
metatarsal bone at the site of the previous fracture. The fracture line had entirely 
disappeared. 

Case S. Mrs. W. T. O., aged forty-five, housewife. Patient stated that three 
weeks prior to her examination, on January 11, 1932, she began having pain in the left 
foot over the metatarsal area; the foot gradually swelled during the day ttith incre.ase in 
pain and disability after walking. There had been no rednessnorsign of inflammation, the 
patient had continued to be on her feet although she suffered considerable disability. 

Examination of the left foot showed slight swelling over the dorsal surface with 
tenderness over the upper portion of the sliaft of the third metatarsal bone. The 
longitudinal arch was normal, there was slight hallax valgus present. 

Roentgenograms on January II, 1932, showed slight periosteal thickening at the 
proximal end of the second metatarsal bone. No definite fracture line was seen. 

The foot was strapped and the s.vmptoms gradually disappeared. No further 
roetgenograms were taken in this case, but at the end of two months she was entirely 
free from symptoms. 

Case 9. Miss M. S., aged twenty-one, a student nurse. Patient stated that she 
had had no previous history of foot trouble, that two weeks prior to her ex;imination on 
April -1, 1932, she began having a mild aching pain in the metatarsal redon of the richt 
foot and a moderate stvelling developed in this area. Site remained <in duty with onlv 
a moderate amount of discomfort. 
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Examination showed swcllinp; over the dorsum of the right foot in the region of the 
third metatarsal; tJiere was no redness nor increase in local heat; there was tenderness on 
pressure over the head of the third metatarsal and along the shaft of the third metatarsal. 
There was .some limitation of motion in flexion and extension of the toes. 

X-ray examination on April 30, 1032, showed an indefinite fracture line e.xtending 
acio.ss the third metatar.sal about one inch pro.ximal to the Jiead with beginning callus 
formation. 

Subacqucnl course: The forefoot was strapped with adhesive tape; this was continued 
for from six to eight weeks when the patient was symptom free. She has had no trouble 
since. 
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THE EFFECT OF TREATMENT AND ERADICATION OF FOCI 
OF INFECTION IN CHRONIC ARTHRITIS (FOCAL INFECTION)* 

BY LEO J. MILTNER, M.D., PEIPESTG, CHESTA, AND JACOB KIJLOTVSKI, II.D., lO'WA 

CITY, lOIYA 

This study is an attempt to evaluate the associated therapeutic signi- 
ficance of the treatment and, whenever possible, the eradication of foci of 
infection in chronic arthritis. It is based upon an analysis of 200 cases of 
chronic arthritis, which were submitted to an e.xhaustive search for, and 
the subsequent treatment of, all foci of infection. No cases have been 
included in which a complete diagnostic and therapeutic regime could not 
be carried out bj'' the various medical and surgical departments of the hos- 
pital. All of these patients have been obsen-ed, at intervals of several 
months following their foci attention, from two to fonr years. 

During the first period of hospitalization, the general condition of 
the patients demanded other treatment, especiall}’’ phj'sical rehabilitation 
and general hygienic measures, including diet and ehmination. Conse- 
quentlj’-, fiftj’- per cent, received some form of orthopaedic mechanical 
treatment. About twenty-five per cent, were also given dietarj^ and 
physiotherapeutic care, which was continued at home following discharge 
from the clinic. Only five per cent, were given any form of medicinal 
therapjL 

From this general preface, the difficulties encountered in attempting 
a selective clinical evaluation of this one therapeutic factor (foci of infec- 
tion) are at once apparent. The writers are full}’’ cognizant of this, but the 
results in this series do indicate the value of the continuance of the eradi- 
cation of foci of infection, not only in chronic arthritis, but in all those 
conditions and diseases simulating the rheumatic syndrome. In this 
clinic this is routinely observed in all cases of chronic arthritis and asso- 
ciated conditions whenever feasible. Chronic arthritis is, therefore, con- 
sidered to be a focal infection. 

That focal infection has changed from a theory to a principle of infec- 
tion has been due almost entirely to the mass of acquired practical evi- 
dence. Certainly, the laboratorj’’ background is confusing and less con- 
vincing than are the clinical observations. The hypothesis of “elective 
localization” has overemphasized the bacterial phases of the problem, and 
has naturally diverted attention from the underhung principles of infec- 
tion. ‘AYhen the apparent focus of infection has been removed, there 
may be an exacerbation of the secondarj’ focus at the time of operation 
(tonsillectomy, extraction of teeth, cl al.), or cure of the clinical condition 
may follow. This is the criterion on irhich the principle of focal infection is 
mainly founded . . ." (Holman). (The italics are ours.) 

• From the Dcp.'irtmcnt of Orthopaedic Surccrj', State Universitv of Iowa, .Se.'u-ice of 
Dr. .\rthur Steindler. 
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Practically all infections must have a portal of entry with a primary 
focus from which dissemination may occur. This principle is too broad, 
and focal infection has come to have a special significance, as distinct from' 
focus of infection. A focus of infection is “a circumscribed area of tissue 
infected with pathogenic micro-organisms” (Billings). The term focal 
infection further implies that there has resulted secondary distant or 
contiguous S 3 '^stcmic infection. The former occur by the lymphatics or 
the blood stream, I he joint manifestations in chronic arthritis are then 
essentiall 3 ’’ metastatic secondaiy foci. The ideal eradication of all foci 
of infect ion is, thei'cfore, pract icall 3 '^ impossible as long as there exists any 
degree of residual joint unsoundness. 

“Systemic or general disease due to a local infection is a conception 
as old ns medical knowledge.” Ma 3 m quotes Hippocrates as having re- 
corded t wo cases in which t he eradication of foci of infection of the mouth 
had relie\'ed them of rheumatic troubles of the joints. Benjamin Rush, 
in 1801, stimulated interest in focal infection when he reported a cure of 
hip joint disease b 3 '^ the removal of the patient's tonsils. Billings, in 1890, 
began his classical investigations upon which the principles of focal infec- 
tion firml 3 ’’ stand, and from which has sprung the ke 3 ’’ to the understand- 
ing of innumerable S3’-stemic diseases. 

For purposes of convenience and clarit 3 ’-, this series of cases has been 
divided clinically into the two classic types — chronic atrophic arthritis 
and chronic h 3 ’’pertrophic arthritis — according to the classification 
adopted by the American Committee for the Control of Rheumatism.* 

The hypertrophic form (osteo-arthritis, degenerative arthritis) is 
characterized pathologically by lipping, fibrillation, and splitting of the 
cartilage, and erosion by attrition, sclerosis, eburnation, and grooving of 
the underlying bone. There is no general proliferation of the synovial 
membrane nor marked evidences of inflammatory infiltration. Clinically, 
it is characterized by its occurrence usually in older, well nourished, stocky 
individuals of good general health. There is some degree of pain and 
stiffness of the joints, grating and crepitation, and deformity due to bony 
outgrowths. Limitation of motion is due to mechanical bony blocks. 

The atrophic form (rheumatoid arthritis, infectious arthritis, prolifer- 
ative arthritis, etc.) is characterized pathologically by inflammatory 
proliferation and infiltration of the synovial membrane, atrophic bony 
changes, erosion of the articular cartilage independent of attritional 
influences (at periphery), and fibrous adhesions or ankylosis. The clinical 
features include its occurrence in younger asthenic individuals whose 
general condition is not robust, the evidence of a more or less subacute 
inflammation, pain and limitation of motion of the joints and a tendency 
to contracture formation, periarticular tissue involvement with fusiform 
swelling, and a marked tendency to fibrous or bony ankylosis. 

* There may be no sharp dividing line between the two groups, but pathologically 
and clinically there are usually present certain salient features by which they are aii- 
ferentiated. 
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CLINICAL ANALYSIS OF END RESULTS 

I. Chronic Atrophic Arthritis (100 cases) 

The favorable reactions to foci attention were so striking in the 
younger patients that a division into two main age groups seemed advis- 
able (See Tables I and II). The first group represents all cases ranging 
from infancy to sixteen years of age inclusive. 

A. Children and adolescents, thirty-seven cases. 

The arthritides are so commonly obsen'ed in the young that par- 
ticular emphasis is warranted. The disease was polyarticular as a rule 
and usually involved one or more of the larger joints. There were five 
patients with advanced Still’s disease, who exhibited enlargement of the 
liver, spleen, and lymphatic nodes, and were markedlj’’ emaciated. In 
these the effects of foci eradication were in no way comparable to the results 
obtained in earlier cases which did not have such sj'^stemic comphcations. 
Otherwise, the symptoms and findings resembled the usual adult tj^aes of 
the disease. 

The foci of infection situations were almost exclusivelj’^ found in the 
upper respiratory tract (Table I). Sevent 3 ’’-three per cent. (27 cases) of 
this entire group (Tables I and II) were apparentlj^ cured following the 
eradication of foci of infection; sixteen per cent. (6 cases) were markedly 
improved, and eleven per cent. (4 cases) showed no improvement, the 
latter aU being cases of Still’s disease. The associated pediatric and 
orthopaedic care consisted largely of dietarj’- management, along with 
rest and immobilization of the affected joints. The search for foci was 
sometimes difficult and tedious and required a number of examinations 
as well as repeated attentions bj’’ those who had had special training in 
otolarjmgology of children, as the following case report demonstrates. 

The patient was a female child two years of age, and seen .■August 1925. The 
disability resulted from painful polyarthritis of one year’s duration. The Joint involve- 
ment followed a severe diarrhoea, and was accompanied by fever. Since the onset there 


TABLE I 

Situations of Foci of Infection in 100 C.ases of Chronic .^trophic Arthritis 


37 patients up 
to 16 years of 
age inclusive 

Situation 

63 patients 
over 16 years 
of age (adults) 

No foci 

Dental 

22 foci 

24 

Tonsillar 

16 

9 

Paranasal sinuses 

14 

No foci 

Gastro-intestinal 

13 

No foci 

Genito-urinarv 

12 

6 

Ear and mastoid 

1 


Of the entire group only fifteen ca.'cs had mere th.an one focu? per case present; the 
remaining eighty-five cases had only one demonstrable focus of infection jx-r caso that 
required treatment. Such findings do much to simplify the problem of foci attention. 
The rule should be to tnsit eveiy definite focus of infection found in a c.ase of clironic 
atrophic arthritis, whenever ixis.'iblo. It will be noted that the foci arc more wide-^prc-id 
in the adult group. 
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liarl been several c.vacerbatioiis of ncutc jnhil pain and swelling, (lie last attack being as- 
sociated with an acute uiiper resiiiralory infection. On admission to the hospital, the 
child Was markedly emaciated and had multiple joint enlargements and mild deformities. 
Sjiecial e.vamination revealed chronic di.scase of the tonsils and adenoids. Significant 
laboratory findings were (ho 30,‘in() white blood count, and the pus cells, and one plus 
alljumin in (he urine. The tonsils and adenoids were removed, following which the 
temperature returned to normal, and much of the pain and swelling in the joints dis- 
appeared. The tendency to loose stools di.sappcarcd and the pyelitis cleared up. The 
weight gradually increased during t he ne.\t two weeks. The patient was discharged from 
the hosiiital, but returned four months later. At that time, e.vamination showed that the 
patient had imiirovod considerably, but the joints soon became subacutelj^ involved and 
remained thus for two months. I'hc nasal sinuses were thought to be the seat of chronic 
infection, which examination under anaesthesia showed to be the ethmoids. The eth- 
moidal labyrinths were curetted out from c.-ich side. The operator reported marked 
disease of the ethmoidal laliyrinths with thickened membranes and hypertrophic softened 
bone. Because of insuflicicnt improvement, following this radical procedure, the patient 
was operated upon again and, at this time, macroscojiic pus was also found in both maxil- 
lary sinuses. The predominating organisms in the pus obtained from the sinuses were 
long chain streptococci. Because of the age of the patient, it was necessary to use 
ethylen anaesthesia in order to perform the repeated irrigations of the sinuses. Three 
weeks following the irrigation treatment, definite improvement in the joints was noted. 
The patient looked greatly improved and had gained considerable weight. The patient 
had several mild exacerbations of fever with mild reinfection of the ethmoidal sinuses, and, 
with each flarc-up of infection, the joint symptoms became more noticeable. The close 
relation between infection of the sinuses and the presence of joint symptoms, pyelitis, and 
malnutrition was very constant and was very striking to all of those concerned in the care 
of the patient. 


B. Adults (over sixteen years of age), sixty-three cases. 

The foci of infection were notably more wide-spread, and were situ- 
ated, in their order of frequency, in and about the teeth, tonsils, nasal 
accessory sinuses, gastro-intestinal and genito-urinary systems, and the 
mastoids (Table I). 


TABLE II 

End Results Following the Treatment and Eradication of Foci of Infection in 
100 Cases of Chronic Atrophic Arthritis 


Age Group 

Apparent 

Cure 

Marked 

Improvement 

No 

Improvement 


73 per cent. 

16 per cent. 

11 per cent. 


(27 cases) 

(6 cases) 

(4 cases) 



15 per cent. 
(10 cases) 

58 per cent. 

27 per cent. 


(36 cases) 

(17 cases) 


Influence of duration of the disease in the adult group of cases 



8 cases 

1 

26 cases 

8 cases 


2 cases 

10 cases 

9 cases 






The tabulation shows that the iundamental elements appear ro oe 
disease and the age of the patient, which determine the favorable reaction to the eraci 

tion of foci of infection. 
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TABLE III 

Situation of Foci of Infection in 100 Cases of Chronic Hypertrophic Arthritis, 
AND End Results Following Their Treatment and Eradication 


1. Single focus group 

Dental 

Tonsillar 

Paranasal sinuses 

Gastro-intestinal 

Genito-urinarr' 

Mastoid 

Total 

43 cases 
12 cases 
9 cases 

5 cases 

6 cases 
2 cases 

SO cases 

2. Multiple foci 

Dental, tonsillar, sinus 

10 cases 


Gastro-intestinal, genito-urinarv 

S cases 


Dental, gastro-intestinal 

2 cases 


Total 

20 cases 

3. Results 

-Apparent cure 

0 cases 


Marked improvement 

9 cases 


No improvement 

91 cases 


Eradication of foci of infection had little or no favorable influence upon the condition. 


It was apparent that the favorable response to foci attention in adults 
depended, in part, upon the duration of the disease and the joint sjunp- 
toms (Table II). The sooner after the onset of the iUness that the foci 
were treated, the better were the results obtained. In those obstinate 
cases of long duration, it was assumed that the secondarj' joint foci them- 
selves were actively operative in the disease. Of the ten adult cases cured, 
eight were under two j'ears’ duration. Twenty-six of the thirtj'-six that 
were markedlj’- improved belonged to this same group. Seventeen cases 
were apparent^ not influenced at all by the eradication of the foci of 
infection. 

II. Chronic Hypertrophic Arthritis (100 cases) 

It was evident that, in the average case, the hypertrophic changes 
had been present over long periods. In most instances, the onset of the 
painful sj-^mptoms was traced back to mechanical injuries. The ages va- 
ried from seventeen to seventy-sLx j'cars, 7>wst of them haring been observed 
after middle age. Approximateh' sevent^’-five per cent, of the patients 
were of the laboring class. All of these cases were searched for foci of 
infection as carefully as were those of the atrophic group. 

It was learned that ninetj'-five per cent, of tlie patients showed de- 
monstrable foci of infection (Table III). Among the older individuals, 
the dental foci predominated (sixty-one per cent.). Tonsillar, sinus, 
gastro-intestinal, and genito-urinan.’ foci were discovered and treated in 
over half of the cases. Chronic mastoid infections were found in two 
cases. As far as could be determined clinically, the duration of .symptoms 
did not materially influence the end results in this group. In a few in- 
stances, there was definite flare-up of pain in several weeks following the 



38S 


L. .1. MILTNKK and j. kulowski 


surgical Ircalmcnt of the focus, indicating a definite relationship. This 
period of aggravation was succeeded usually by gradual subsidence of the 
sjunptonis, and a relurji of the joint condition to the pre-treatment stage. 
In J able III, nine cases are listed as .showing improvement. 

ni-scmssioN 

J he fact that chronic arthritis permits of a relatively simple classifica- 
tion, both clinically and pathologicall}’’, indicates the modern tendency to 
regard it sdivensified manifestations as chiefly differences of degree. These 
variations are dependent upon a variety of causes. The condition may be 
considered, in a general wa}'-, as an end-result process, particularly the 
hypertrophic bvpc, which is usually indicative of long duration. The tis- 
sues involved are tho.se of low diffci’entiation, and it is not unusual to find 
both types of reaction overlapping in the same patient or, what is more 
convincing, in the same joint. There need be no sharp dividing line be- 
tween the two great classes. The atrophic and the hypertrophic forms are 
expressions of opposite ends of the same scale of a single disease, Circula- 
toiy disturbances are at the basis of all these infections. The difference in 
blood suppl}’’ of the bones and joints at different ages, the vitality of the 
tissues during the initial invasion, the alterations produced by injuries, 
and the invasive power of the bacteria may account for most of the infec- 
tions coming from a focus elsewhere. Practically all of Koch’s postulates 
have been experimentally fulfilled to prove that at least some forms of 
chronic non-suppurative arthritis are due to bacteria. 

It is practically impossible to state definitely by what criteria one 
may establish the causal relation of a focus of infection in a given case of 
chronic arthritis. This is further complicated by the fact that a focus 
must not necessarily be active objectively or subjectively. Many healthy 
individuals harbor some focus or foci of infection. No less confusing are 
the secondary interrelationships of multiple foci that may be found in 
a single individual. It is, of course, necessary first to find the foci. A 
most diligent and persistent search is often warranted. They are more 
readily recognized in the superficial subepithelial situations, — as the ton- 
sils. In the gastro-intestinal and, more particularly, the genito-urinary 
systems the entire field of medicine and surgery may well be challenged. 
Repeated examinations of the paranasal sinuses and the prostate will 
often be rewarded. After the foci have been found, their importance in a 
given case may be determined by such procedures as blood and local 
bacterial cultures, testing the patient’s sensitiveness to the isolated bac- 
teria, and by complement-fixation tests. The clinical evaluation is by 
far the most important one from a practical standpoint. Finally it may 
be axiomatically stated that all definite foci that are discovered in a case of 
chronic arthritis should be treated or eradicated whenever possible, and 
if the patient’s condition permits. The resultant improvement of the 
general condition which usually follows this is sufficient indication. 

In a general way active primary foci of infection are usually above the 
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vocal cords, while the main secondary foci are found in the tissues below 
them; the intestinal tract, then, naturally receives the great majority of 
organisms from above. The foci encountered in this series of cases in- 
clude the following situations, — tonsils, teeth, paranasal sinuses, ear and its 
appendages, prostate, intestinal and genito-urinarj' tracts and associated 
structures. Most of these have received the bulk of attention in the hter- 
ature. However, the sinuses have been sufficiently recognized as sources 
of foci of infection only very recently. 

Sinus disease occurs with considerable frequencj^ in certain parts of 
the country. In some of our cases, especially in younger individuals, the 
improvement following the treatment of sinusitis has been comincingh' 
demonstrated. We should remember that chronic sinusitis is frequently 
secondary to chronic tonsillitis, and that the former must be eradicated to 
insure the best results. As a practical aid in the diagnosis of sinus foci in 
children, it is essential to note that development ally the antra are present 
very early; the sphenoids appear at the age of three, and the frontal si- 
nuses at eight. 

In no situation is repeated examination so necessarj’- as in the pros- 
tate. It has been shown recently that such foci of infection are very 
common in adults, — over seventy per cent, according to one author. 

It is a significant finding in this series that about eight}^ per cent, of 
the cases harbored only one demonstrable focus. This simplified the 
problem of eradication, but it is felt that some foci were missed, and might 
account for the less striking results in the adult groups. 

The foci in children were more readily recognized, and were certainly 
less wide-spread and diversified. In many of them the initial joint S3Tnp- 
toms could be traced back to the causal acute or chronic focus or foci. In 
these cases, particularly, the results were sometimes almost spectacularly' 
favorable, following the eradication of the foci. The favorable reaction 
to foci treatment was most convincing on the whole in those patients under 
sixteen j-^ears of age. The negative influences obtained in the hyper- 
trophic forms maj”^ be explained, in part at least, by such factors as age, 
degenerative changes, duration, and the intrinsic constant injuries these 
joints are actively’’ subjected to incident to the anatomical deformities 
present. The term “ cure ” as used in this paper, indicates a return to the 
normal clinical state in children. In the adult group it moans the same, 
or arrest of the disease and complete relief of the symptoms. 

The joint, especially' the sy'novial membrane of the atrophic variety', 
must be considered as a secondary' focus of infection. Of the seventy' or 
more sy'novectomies performed in this clinic, the great majority' were in 
cases of atrophic arthritis. Pathological studies clearly' indicate the 
chronic inflammatory' nature of the reaction in the tissues excised. Local 
and sy'stemic relief following this operation is evident. Steindler, in. speak- 
ing of sy'novectomy', states, “ It is necessary that the disease be localized in 
one or a few' joints only' and that the sy'stemic character of the disease has 
come to an end. Above all things the joint must be in a state of quiescence.'' 
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This niilurall}’- raises the qiicslion of when io operate upon foci of 
infection. In this clinic it is preferred that the disease should be more or 
less quiescent before an.y foci are surgically attacked. This precaution 
should be obser\'ed particular!}' when the focus is frankly suppurative. 
Conseia-ali\-e treatment of the focus may be instituted as soon as the diag- 
nosis is made. Some authors believe that the reaction of exacerbation of 
the joint sj'mpfoms that frequenth' follows the removal of foci acts 
favorabl}' because of the febrile reaction; but thei'C is also the danger of 
further dissemination of bacteria to new secondary situations. 

Before drawing definite conclusions, it is desirable to emphasize in a 
general way the systemic and particularlj' the orthopaedic aspects of the 
treatment in these cases. xMthough the generalized nature of chronic 
arthritis was recognized by orthopaedic surgeons, who were faced origin- 
ally b}' its wide-spread deformities, and who urged that the treatment 
should proceed upon broad general principles, the}' have realized, never- 
theless, that preventive and corrective measures against deformities re- 
main as yet of primaiy importance. Prevention of deformity is com- 
batted especiall}' in the active stages. When the disease has become 
quiescent, function is I'esiorcd b}' means of appliances and surgery. The 
local orthopaedic treatment is suggested by the underlying predominant 
features of the case, — whether they are atrophic or hypertrophic in 
character. 

In the atrophic type the general body mechanics and systems are 
below par. Impro^'ement may be expected from positional rest periods, 
exercises, temporaiy supports, and general hygienic measures. 

In the hypertrophic variety the remodeling is obviously harder; but 
there is less need for general rehabilitation, and mechanical support gives 
relief. 

Because of the basic circulatory deficiency of the joints in chronic 
arthritis, all measui’es which tend to increase the blood supply such as 
heat, massage, voluntary exercise, and general physiotherapy — are bene- 
ficial and sometimes curative in both types. The great comfort derived 
from the intelligent use of physiotherapy alone indicates its general 
application in almost every case of chronic arthritis. 

Intelligent physiotherapy demands that all such measures be carried 
out in moderation to avoid fatigue, mechanical strain, or trauma. Further 
dissemination may be set up by the over-zealous laying on of hands. 
Many of the older patients are generally run down, and prolonged en- 
thusiastic treatment is more depressing than stimulating. The state of 
the joints is also an important criterion. Periodic exacerbations of low- 
grade temperature have been observed in some instances from faulty 

physiotherapy. _ 

During the active stages of the disease, prevention of deformity and 
the maintenance of joint motion is accomplished by traction, intermittent 
use of splints and appliances, and voluntary motion. When ankylosis is 
imminent, then it should be allowed to become so only in the optimum 
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functional position. This is especiallj’^ a threat in the atrophic type and 
should be a guide in the amount of motion prescribed in such cases. The 
surgical procedures in the residual stages include aspiration, sjmovectomy, 
correction of deformities by closed or open methods, and joint reconstruc- 
tion b}’’ arthroplasty in part or entirel3^ 

The dietarj’’ regime followed in these cases is based upon that of 
Pemberton, and also emphasizes the anticonstipation elements required. 
High or low caloric values were instituted as seemed necessar3\ 

Elimination was encouraged by colonic irrigations, mineral oil, and 
mild catharsis. 


CONCLUSIONS 

Great emphasis has been placed upon the eradication of foci of infec- 
tion in the treatment of this series of chronic arthritis cases. The results 
are at least twenty-five per cent, better than in a similar group in which 
foci attention was not stressed. 

The eradication of foci of infection is of primarj’^ importance in chil- 
dren particularly. The results here are most convincing, probablj’- be- 
cause anaphjdaxis is more marked in them. In adults suffering from the 
atrophic type of chronic arthritis, the beneficial results from foci attention 
will depend upon the age of the patient and the duration of the disease. 
The interrelation of foci of infection and chronic atrophic arthritis is al- 
most self evident in many instances. It has been observed, in this clinic, 
that the focus eradication — for instance, where a focus had caused pain 
in an apparentlj’’ quiescent contracted arthritic knee that was undergoing 
correction by the turnbuckle-cast method — resulted in the cessation of 
pain and the completion of the correction that would otherwise have been 
indefinitel5’^ postponed or even prohibited. 

Foci attention in the hypertrophic t^^pes did not materially influence 
the end results. 

Certain foci situations have been emphasized. 

Rationalization in the treatment of chronic arthritis demands that 
the entire field of medical and associated sciences be enlisted. 

The orthopaedic aspects of the treatment of chronic arthritis remain 
as yet of primary importance, but the value of foci attention as one of 
the associated therapeutic measures should be recognized. 
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ANTIORIOR DISLOCATION OF OS LUNATUM 

BY fl. AV. N. KGfJKHS, B.A., M.D., F.A.C.S., GALVESTON, TEXAS 
Utiircrsitfi nf Texan, Dcparlmcnl of Sitrgcrij 

A. KXPKIUMEX'I'AL DISLOCATION 
The os lunafuin, < lial crescentic, elusive, carpal bone, lies in the proxi- 
mal row between the navicular and os triquetrum. The dorsal ligament 
is smaller than the volar attachment to the radio-carpal ligament (Fig. 1). 
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The motions of the radio-ulnar-carpal articulations are extension, 
flexion, abduction, adduction, and circumduction. Rotation of the true 
wrist (intercarpal) is said not to occur. However, there is motion in the 
carpal articulations, ghding in type, and rotation must be present to some 
degree in the capitate-lunate ball and socket tj’^pe of articulation. The 
center of rotary motion is through the capitate and lunate which form the 
main support in that region; therefore, these bones must receive the 
greater amount of thrust and rotation in abnormal traumatic forces ap- 
phed to the wrist joint. Figure 2 represents the normal wrist in exten- 
sion. Note the radius principally in its contact with two bones, the 
lunate and the navicular. The navicular should be emphasized especially. 

Dislocation of the lunate occurs in hj’-perextension of the wrist joint 
and pronation of the forearm. The forces applied are hyperextension. 


a thrust downward, and so called 
"squeezing out” of the bone, 
rupturing the posterior and interos- 
seous ligaments. The bone, there- 
fore, rotates distally and anterior^; 
and its position is such that the 
distal articular surface faces an- 
teriorly, and the proximal articular 
surface, posteriorl 3 L The volar ra- 
diocarpal ligament is often injured. 



Fig. 2 

Hyi>crex1cnsion of h.and. Note os lunn- 
tum .^nd n.i\dcuIararticuLition=. 



Fig. 3 

.-tnlorior dis!f>ralinn of os lunalum. 
n this case the I>f>nc had f’O.'fo.tilod (ho 
•o!ar cariia! liiairncnt. 
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Fig. 4 

Distal force causes radius to impinge 
on capitate as docs tiic iiypcrcxtension, 
rather than slip past it. 


/T 

volci''* 


and the bone may entirelj’’ perfor- T 

ate this ligament. (In one case c 

shown in Figure 3 this condition Fig. 5 

was verified at operation). The Rotation b}”- distal radial pressure 

■r,Tac,aT, na +l-.r. i (“soueezing out ”) i’d the cii’cle, aD ai'c 

presence of the bone on the an- curvature of the os luna- 

terior carpal surface prevents flex- turn represents, was not possible, 
ion at the wrist almost completely 

and is the important clinical fact in these cases, often not observed. 

The etiology of this dislocation has been indefinite, or merely a 
statement such as ''squeezing out”. In Figure 4 the hyperextension, 
with pulling of the radius distally, muscularly, or by external force along 
the radial axis, is considered. The force to drive the lunate anteriorly 
is directed against the capitate rather than the lunate. The navicular 
receives that anterior force. Moreover the posterior ligament of the 
lunate must rupture. The anterior volar ligament is forcing the lunate 
into the concave articulation of the radius. To displace the lunate in the 


cadaver by this method failed. 

The second consideration is squeezing the lunate out of its articula- 
tion (Fig. 5). The curvature of the lunate, when a force is applied in 
extension, must be applied by the close-fitting radius, and the natural 
movement of such force would be to rotate the bone so that the proximal 
articular surface would move anteriorly. But the pressure is not applied 
to the lunate only, the navicular sharing in this pressure. It is difficult 
to understand just how this bone would be so displaced. The anterior 
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ligament is found intact in the anterior dislocation, and this acts as direct 
counter pressure full against such a movement. The lunate, separated 
from both anterior and posterior ligaments, failed to respond when the 
manoeuver described was performed on the experimental specimens. 

Before considering the next- manoeuver, it should be noted that the 
two movements previously described are based on hj-perextension, com- 
bined with pressure excited in hne of the radius distallj^. The frequenc}* 
of this indirect trauma to the wrist is shown bj' the great number of frac- 
tures of the distal end of the radius. To dislocate the bone, the methods 
here described take for granted an extremeb^ elastic volar ligament. 
This would certainly be likely in children with their 5'outhful ligaments. 
However, practically all of the lunate dislocations are in adults in whom 
the elasticity of the ligament is less. It is mj^ behef that the dislocation is 


more comphcated than the 
simple descriptions given. 

It is necessary to note 
certain facts in describing the 
next possibihty of dislocating 
the lunate. The capitate and 
lunate form the bony column 
to receive distal thrusts. The 
lunate and capitate form an 
almost ball and socket joint, 
at which any intercarpal ro- 
tation may occur, granting 
the interosseous Ugaments re- 
strict it. If by force these 
ligaments should break, then 
intercarpal rotation would 
tend to occur at the lunate- 
capitate articulation. The 
lunate is firmly held by the 
radius, inducing the greatest 
motion at the lunate-capitate 
joint. The triquetrum is held 
firmly in place bj^ the flexor 
carpi ulnaris through the pisi- 
form. In In'pcrextension of 
the 'wrist the flexor carpi ul- 
naris tends to broaden the 
interval between the capitate 
triquetrum and hamate. The 
arc of curvature of the capi- 
tate is greater posteriorly, 
which may allow it to slip 
past the lunate easily. 



Fig. G 


Forearm in c-vtremc medial mt.ation; tlie piri- 
form and triquetrum removed. Volar ciirpal liga- 
ment and posterior liimmcnt of os lunatum di- 
vided. Note how 05 lunatum flips par*, hr-ad of 
capitate in interval desc.dbe'l. 
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With these feels in mind, the incclninics of the dislocation would be 
hypci-extension of the wi'ist. with hand fixed; then medial rotation of the 
forearm, which continues until pronation reaches the maximum of radio- 


ulnar rotation; the medial rotation continues; then the intercarpal rotation 
starts between the capitate and lunate. As this is forced, the interosseous 
ligaments arc stretched or bi'oken, the lunate rotates medially until it 
passes the anterior edge of the capitate which slips proximal to it (Fig. 6). 
The lunate has a wedge-shaped area on the dorsal surface directed toward 
the hamate, which lends to slip between the hamate and capitate; for this 
interval is increased bj’’ the medial rotation opposed by the fle.xor carpi 
ulnaris. As the abnormal force subsides, lateral rotation of the forearm 
occurs in hyperextension, and the fle.xor muscles pull the carpal bones 
proximall}'. B}'" this manocuver, the lunate is now forcefully ejected 
anteriorl}'; breaks the weaker posterior ligament; and is rotated proximally 
and anteriorl}^ into the usual position of dislocation by its anterior 
ligament. Bj’’ dividing the posterior and interosseous ligaments, the dis- 
location can be accomplished on the cada^'er bj’’ the application of the 
manocin’crs described. (The manocuver may be described by fixing the 
forearm and rotating the hand, in which case the directions of rotation 

are reversed.) 

While it is realized that there 
is no limit to the combination of 
abnormal ph3’-sical forces in 
trauma, nevertheless this expla- 
nation of dislocation is offered. 
Surely its rarity is somewhat in 
keeping with the experimental 
findings on the cadaver. 

B. SURGICAL APPROACH 

The diagnosis is not difficult 
if the x-ray is used. Clinically 
the flexor tendons are prominent; 
there are pain and tenderness in 
the wrist joint and particularly 
inability to actively or passively 
flex the wrist. True, some of 
these dislocations are diagnosed 
as sprains, but that is another 
topic. The treatment is reduc- 
tion of the dislocation or removal 
of the lunate. Reduction of the 
dislocation has been considered in 




\ u , '6 d 













Fig. 7 

Cross sections of wrist. A— The fibrous- 
tissue layer between the flexor carpi ulnaris 
and flexor group of hand. L — Os lunatum. 


the articles by Davis and Boh- 
ler ®. However, it seems that 
reduction is sound judgment, 
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because the anterior ligament certainty is usuallj’- sufficientty attached to 
furnish a satisfactory’- blood suppty. 

To remove the bone several surgical approaches are possible. The 
usual posterior approach is such as to be extremely difficult and easily 
allows fragments of the hone to remain. The anterior mid-line approach 
is through the flexor tendon sheaths and near the median nerve. The ob- 
jection here is tendon-sheath damage and adhesions to the skin of the 
tendon-traversed areas. 

A third possibility is to approach the bone lateral or medial to the 
flexor tendon sheath. However, since the lunate is medial, this eliminates 
the lateral approach. 

This medial approach is found to be satisfactory. Figure 7, a cross 
section of the wrist, shows the fibrous tissue pathway leading from the 
surface of the wrist, between the flexor tendons and the flexor carpi ul- 
naris with the ulnar neiwe and arterjL This leads down to the anterior 
carpal ligament; incision of the hgament is necessary for removal of the 
bone. 

The method of this approach, with asepsis given aU proper considera- 
tion is as follows; Incision is made two and one-half inches long just lateral 
to the flexor carpi ulnaris, starting one-half inch distal to the pisiform 
bone and extending proximally. The skin is incised; sometimes a small 
superficial vein needs ligation. Then by blunt dissection the ulnar artery* 
and neive are easily identified and retracted medially (the flexor carpi ul- 
naris prevents trauma by stretching). The flexor tendons are lifted an- 
teriorty and laterally’ and the volar carpal Hgament is visible. The bone 
is in the distal end of the incision. The Hgament is divided transversely 
and retracted, and the lunate removed. Since the anterior Hgament (the 
anterior surface of the dislocated bone is rotated cephalward) holds the 
lunate, division releases it readily for removal. After being released the 
carpal Hgament is readily* approximated and, when traction is removed, all 
structures assume their anatomical position. Closure of the skin is now 
necessary*. A Hght plaster splint is placed dorsally for comfort. 
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THE TREATMENT OF OSTEOMYELITIS 

BY CHARLES LYLE HA'WK, M.D., M.SC., LOS AKGELES, CALIFORNLY 


The classical description of inflammation characterizes it as present- 
ing calor, dolor, rubor, and tumor. This is true of soft tissue where these 
features are present, but bone tissue is rigid, and the tumor or swelling 
is necessarily absent, although the heat, pain, and redness may be present. 
The inflammation causes an exudate, forming a defensive barrier, which 
requires room for expansion so that the exudate can accumulate the defen- 
sive materials, — therefore the swelling. YTien the process develops in 
bone tissue, the necessary exudate causes the barrier to be forced back 
into the rigid channels. It is readily seen that in an acute process rapid 
and often unabated destruction of bone takes place. Trendell saj^s that 
bacteria of bone infection are always virulent. In case the organism 
becomes attenuated and the process is halted, and nature is left unaided, 
a chronic bone abscess continues to discharge for years, for no other reason 
than because of its location in rigid tissue which will not expand and 
allow of defensive and reparative efforts sufficient for healing. 

Inflammation is described by Adami as the condition into which 
tissues enter as a reaction to irritation. This reaction in bone infection 
means efforts at destroying the bacteria, neutralizing the bacterial toxins, 
removing the necrosed debris, and repairing the tissue defect. The pur- 
pose of treatment must be to aid nature in fulfilling these functions. Anj' 
form of treatment that stimulates the e.xudate and neutralizes the agen- 
cies which are harmful to repair is to be desired. This implies more than 
simple protection to the wound. It means a stimulant to the exudative 
process and a provision for free and open drainage and hygienic measures 
that MU augment the blood supply to the part. The late William Baer 
was the author of successful mechanical hjTDeraemia, but some form of 
chemical hyperaemia is desired in bone infections. We, therefore, use the 
principle of osmosis to hasten the heafing of bone wounds and to care for 
the infection present. Some solution with high osmotic action, whose 
solute has a high valence with active ionization for the precipitation of 
colloids and destruction of bacteria, is desired. It should be non-to.xic 
to viable tissue and not too irritating to senson.' nerves. 

According to ^lathcws ' the necessary concentration to precipitate 
colloids is 21.3 for calcium chlorid, 34.1 for magnesium sulphate and 1G.4 
for magnesium chlorid. These are bivalent salts, while sodium chlorid 
is monovalent and requires a relative concentration of 16S0. .-Vccording 
to A. A. Green - sodium sulphate is second in the order of dccrea.'ing 
precipitating power among a list of salts given, magnesium sulphate is 
fifth, and sodium chlorid is seventh. The precipitating power of a salt 
varies with the valence and the readiness with which it ionizes. .\s the 
ions appear to be electrical charges associated with the valence of the salt, 
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bivalent sails have a much higher precipitating power than the monova- 
lent, Ihc trivalent being still more powerful. Also, the heavier the metal, 
(he gicatei (he precipitating power. 'I’hc specific gravity of sodium is 
0.9^2, of magnesium, 1./5. ^^'hetham computed that an ion with two 
01 moie electrical charges attached — ?, c., a bivalent or trivalent ion — 
has fai gieater chances of coming into contact with the colloid and pre- 
cipitating it. J he ions alter the surface contact of the colloids with 
water and cause (hem to accumulate into clumps and precipitate. Mag- 
nesium ionizes better than sodium, though the latter has greater internal 
energy as a metal. Also, the ionization of the sulphate radical is greater 
than that of the chlorid radical. Magnesium sulphate was, therefore, 
chosen as the salt most de.sirablc for our purpose. 

The formation of exudates is accomplished largely by the action 
of osmosis, and the c(iuilibrium is governed b}’’ the relative concentration 
of the fluids inside and outside of the capillaries. These vessels ordinarily 
allow only the scrum globulins, ciystalloids, and smaller structures to 
pass through the walls. Injury will allow the albumins to pass, and some- 
times in such quantities as to render the concentration outside equal to the 
plasma albumin.-^ The capillaiy Avails are rendered more pervious by 
inflammation in direct ratio to the intensit}'- of the infection. This seems 
to be nature’s way of increasing the exudate, in the absence of artificial 
means. But by adding to this the powerful effects of a high osmotic 
fluid, the exudate is much increased and the granulations spring up most 
abundantly. The forceful exosmotic action eliminates the toxins and 
markedly reduces the number of bacteria present. For repair of bone 
tissue, the same process is follow^ed as occurs in the formation of mem- 
branous bone in the foetus. The type cell is the fibroblast, and the pro- 
liferation of this cell, together Avith endothelial cells, forms Amry vascular 
connectiAm tissue, Avhich becomes osteoid in character. Trabeculae of 
this tissue thicken and fuse and receiAm deposits of lime salts.'^ It is 
obvious that such procedures are augmented by increasing the exosmotic 
floAV and are only hindered by unabsorbable packs filling the defect, thus 
preAmnting adequate drainage, — especially when the dressing is left in 
indefinitely, causing a back pressure of the accumulated pus. 

So many of our osteomyelitic cases are either old cases with lab 3 n'in- 
thean sinuses or cases where, because of anatomical design, the process 
cannot be wholly eliminated mechanically, that one must resort to physico- 
chemical means to secure the desired result. It is obvious, therefore, 
that to hasten the healing of a wound and to diminish absorption, it 
should be filled with a solution, capable of exerting a high osmotic pres- 
sure, which will accelerate the formation of an exudate and also exert 
antiseptic action on the infection, without injury to the Adable tissues. 
Exosmosis, and the precipitating action of ionized salts on the bacteria, 
will accomplish this end. 

Much has been said about the drainage of infected tissues. Dead 
protoplasm is acid, and, if the wound is left filled with an acid debris, it 
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causes a diminution of oxj’gen tension in the granulation tissue cells and 
excites the autoljdic enzjunes in the cells to dissolve the protoplasm. 
Acid causes swelling of tissue cells and this has the effect of pushing deeper 
into the bone canals the barriers that have been set up. In the practice 
of treating the wound by plugging with vasehn gauze, it has been urged 
that drainage is of prime importance. But for adequate drainage to be 
secured in a rigid bone wound plugged with vasehn — a substance non- 
miscible with water — and the part then enclosed in a plaster case for an 
indefinite period, is more than the writer’s imagination can encompass! 
We, therefore, advocate frequent dressings, in order to keep the wound 
clean and to replenish the exosmotic fluids. In case bacteriophage maj’’ 
be considered to play a part in those forms of treatment which involve 
plugging the bone with a non-absorbable substance, it is well to bear in 
mind the fact that phage respires, during its destruction of bacteria, 
absorbing oxygen and emitting carbon dio.xid. Even in test-tubes the 
bacteria are lysed in from three to five hours, when the broth culture is 
shaken to increase the oxygen tension; the unshaken tubes require from 
eight to twelve hours.® Truly, with the wound plugged, little respiration 
can take place. Phage is often found in a wound, but is usually not 
Ijdic to the wound bacteria, — ^living there in sjunbiosis.® Purulent 
material, e.xudate, blood, and diluted serum are aU inhibitorj- to the lytic 
action of phage, even in dilutions of 1:1000.' These findings necessitate 
continuous cleansing of the wound, if phage is to play any part in the 
sterilization and healing. Kreuscher and Hueper teU us that the healing 
of bone is delayed in direct ratio to the infection present.® 

The procedure which the author follows is first to evacuate all the 
dead and pus-infiltrated bone, regardless of its extent, the only limiting 
bounds being the epiphyseal discs in the young, and the sparing of suffi- 
cient bone in the shaft to maintain strength. Unless the whole bone is 
destroj'ed, one can usually provide ample drainage by chiselling awaj' 
onl 5 ^ one-third of the cross section of the shaft. It is not necessary* to 
make an extensive saucerization; but the outer width should be greater 
than the basal diameter, so that the latter will close first by granulations. 
The time of operation is — as the late J. B. Murphy said — as soon as 
osteomyelitis is diagnosed.® With the high-osmotic dressing, the surface 
fluids are immediately drawn into the wound, instead of being allowed 
to be absorbed by plugging the cavity with a non-absorbable substance. 
It is well, in acute cases, to swab the wound with tincture of iodin. The 
surface of fractures and of chiselled bone dies, even in closed fractures, 
and one must expect to find thin layers of dead bone floating on the gran- 
ulations after one or two weeks; so a mild cauterization of the denuded 
areas with iodin will do no harm. .After the mechanical work is done and 
the wound treated as described above, it is packed with gauze, well 
impregnated with a paste made of one part glycerol and two parts mag- 
nesium sulphate. The gauze sor\-e5 as a wick, when the paste is thinned 
by absorption of blood and exudate. The wound does not have to l>c 
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conipletcl}'^ dried, but flic spur(cr.s should bo closed with bone wax. 
The paste slioidd be prepared bcforeliand with incorporated layers of 
gauze and the whole autoclaved. In case the wound is small, it should 
be filled with paste and the gauze laid on top. An ample amount of the 
paste is placed over t he gauze covering t he wound, and the whole enclosed 
in an oiled-silk dressing, which should be snugly bandaged to the limb, 
lliere will be some oozing which will wash the wound and bring blood to 
the part, while the paste solution prevents any reabsorption. 

In case one is unable to remove all the diseased tissue from an old 
case, or in an acute fulminating one, the dressing should be changed in 
from four to seven day.s, depending upon the temperature. As soon 
as the temperature goes up, it means absorption with the dilution of the 
paste to a hypotonic solution. The amount of oozing following operation 
will influence this veiy markedly and, therefore, it is best to wrap the limb 
well with oiled silk and, if ncccssaiy, to cement the edges with collodion 
to hold the fluids until thrombosis of the vessels takes place. A hypo- 
dermic should be given before the first and sometimes before the second 
dressing, because the removal of anj’^ gauze incorporated in granulations 
at this time is veiy painful. The pus is removed bj’- pouring peroxid of 
hydrogen into the cavit3^ This has the highest interfascial tension of 
an}'- non-metallic pure fluid at room temperature,^” and this is ideal for 
removing pus and ddbris without injury to the granulations. The foam 
and remaining liquid is removed b}"- a pledget of absorbent cotton, not 
gauze. The cavity is again packed with the paste and gauze as before 
and the same dressing applied. In comparatively clean cases the dressings 
should be changed t wice weekl3^ In badly infected cavities it should be 
changed cA’-ery second day. There is practically no odor unless the lesion 
is in a place where the dead tissue could not be completely evacuated, 
as in osteomyelitis of the upper end of the tibia. All the diseased bone 
that can be removed safely without danger of inAmh'ing the joint should 
be evacuated, and the subsequent treatment trusted to remoA'-e the re- 
mainder. The granulations aauII be so abundant that pieces of non-A'iable 
bone A\dll be seen floating near the surface. 

In regard to immobilization — a point Avhich has been stressed so 
A'^igorously by Orr — Ave haA'^e emphasized that bone tissue is rigid, and 
any infection therein is splinted b}’- nature to the ?7th degree, the only 
alteration that an enclosing piaster case can accomplish is to render the 
circulation more sluggish, and thus to interfere AA'ith healing. We advise 
getting the patient on his feet as soon as he has recoAmred from the 
mechanical work in the operating room, proAdding enough bone has been 
left to support the limb. For this reason the author advises making 
the excavation long and narrow, first, to retain strength in the shaft 
and, second, because the caAoty aaoU heal more quickly if the granulating 
sides are not separated too far. Bone is Auable tissue, and liAung tissue 
increases its vitality with use. Not all of the bone is diseased, and the 
resistance of the viable part to the infection will be raised by use. Using 



TREATMENT OF OSTEOMYELITIS 


405 



Fig. 1 Fig. 2 


Case 1. Before operation. Casel. Si.\' weeks after operation. 

a bone increases the blood flow, mobilizes calcium, and stimulates the 
part to meet the demands placed upon it. The x-ray shows absorption 
of calcium after one week in a limb that is immobilized for any cause, 
and this proves the delicate balance, to which bone is sensitive, between 
use and non-use. It has been found by animal experimentation that 
ligating return veins in cases of arterial damage lessens tlie frequency of 
gangrene in the limb. Intracapillarj- tension is necessary for proper nu- 
trition and the use of a limb in a dependent position increases both the 
blood pressure and the hydrostatic capillary pressure. When one views 
a patient lying in bed week after week, with the involved part enclosed 
in a cast, and absorbing putrefactive products from the wound, with a 
sluggish circulation from no exercise, one is not surprised to see him sallow 
and toxic in appearance, and what little appetite he may have diminished 
by a foul stench! The author has seen this picture only too often: the 
wonder is that the patient gets well at all. 

If the soft tissues about the bone are involved, a-^ may happen in a 
gunshot wound, the musculature must be kept (piiet until ample s.i.ft-tis-iie 
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barriers arc formed, Jn 
such a ease some exer- 
cising apparai us sliould 
he i-iggod io the bed for 
( lie use of flic .sound limbs, 
(o mainlain Iho general 
vifalif}'’ and force of heart 
action. Also, in all eases, 
healing is a.ssistcd by diy 
heat Ircatmenls. It is 
reported lliat protoplas- 
mic activities arc increased 
two or three times b}'’ a 
rise of ten degrees in 
temperature. The effi- 
cacy of thermal therapj’^ 
is unquestioned. 

Two typical cases arc 
p rc.se n ted. 


Cask 1. B. R., wliite, 
male, aged forty-five. Patient 
entered tlic hospital in No- 
vember 1928, with a compound, 
comminuted fracture of the 
right leg. In March 1930 the 
roentgenogram showed healing 
of the fractured bones with 
some residual infection and a 
draining sinus. Patient was 
first seen bj' the writer Septem- 
ber IS, 1931, with a small sinus 
leading into the bone at the 
site of the fracture. At opera- 
tion, September 19, 1931, a 
small sequestrum was removed 
and a quarter inch of sclerosed 
bone was removed from around 
the sinus. The cavity u'as 

filled u’ith magnesium sulphate paste and gauze, with more paste placed on top and 
wrapped in oiled-silk dressing. Dressing w'as changed on fifth day and bi-weekly 
thereafter. Patient w'as allow'ed up on crutches six days after operation. Wound 
W'as healed six w'eeks later. 

Case 2. M. R., white, male, aged tw'enty-thi-ee. He had accidentally shot himself 
in the thigh in 1929 and had improved until May 1930 w'hen, w'hile at w'ork, he acci- 
dentally injured himself at the site of the old injury. He w'as operated on September 
6, 1930, and again in February, 1931, and the wound W'as “packed with paraffin and 
vaselin gauze”. He w'as again operated on in June 1931, and an “Orr pack with cast 
from groin to toes” applied. Patient w-as first seen by the author on August 28, 1931, 
at w'hich time the roentgenogram show'ed “a large part of the shaft of the femur con- 
sistent with osteomyelitis”. There w'as a discharging sinus in the site of the old scar, 
eight inches long, on the outer aspect of the thigh. 


ITg. 3 

Case 2. Lateral view 
tw'entj'-tlu'ee day's after 
operation. 


Fig. 4 

Case 2. Anteropos- 
terior view' twenty-three 
day's after operation. 
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Fig. 5 


Case 2. Showing lateral 
view of femur fifteen weeks 
after operation. 


At operation Sep- 
tember 5, 1931, the 
entire outer one-third 
of the cortex of the 
femur was removed for 
a distance of eight inches. 
The ea\’ity was then 
packed with magnesium 
sulphate and glj-cerin 
paste and gauze and 
the limb enclosed in a 
water-proof covering and 
bandage applied. The 
patient was last seen 
on Januarv" 11, 1932, in 
the Out-Patient Depart- 
ment, at which time the 
wound was almost 
healed. This patient 
had had two flare-ups 
from the infection in the 
soft tissues which con- 
fined him to bed for 
short intervals. This 
case is reported to illus- 
trate the rapid regenera- 
tion of bone in the 
extensive cavity which 
was infected and scle- 
rosed in obscure areas. 
M'e believe that the 
phj’sical exercise prac- 
tised by this patient 
helped to clear up the 
old latent soft-tissue in- 
fection as well as to 
stimulate bone growth. 

The earh’ exercises 
must not be mild, else 
the soft-tissue barriers 
will be broken down and 
the infection sjircad, as 
is well known. 



Fig. C 


Case 2. Anteroposte- 
rior %'iew fifteen weeks 
after operation. 
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THE ROLE of surgical MAGGOTS IN THE DISINFECTION 
OF OSTEOMYELITIS AND OTHER INFECTED WOUNDS * 

BY ■naLLIAM ROBINSON, PH.D., AND A’^ERNON H. NORWOOD, M.D., 
WASHINGTON, D. C. 

One of the characteristics of the Baer maggot treatment is a marked 
reduction in the infection of the wound. Baer’’- noted an unusual 
decline in the number of bacteria present in the wound when maggots 
were used, and he described maggots as a “viable antiseptic”. Confirma- 
tion of his results has appeared in the extensiA'e literature on the subject 
of the maggot treatment. 

An im-estigation has been made of the manner in which disinfection 
is brought about. A discussion of results follows, with details of the 
experiments omitted in this article. 

DESTRUCTION OF BACTERLV BY DIGESTION 

When maggots are implanted in an infected wound they feed upon 
the necrotic and purulent materials present and, at the same time, take 
up large numbers of bacteria. The digestion of such bacteria is one 
means bj' which maggots could reduce wound infection. To determine 
the fate of ingested bacteria, observations were made of their progress 
through the alimentary tract. Maggots which had fed within osteo- 
mji-elitis wounds for one to two days were dissected aseptically. Portions 
of the intestine and the tubular “stomach” were removed and cultured 
bacteriologically. 

In all of the specimens dissected abundant bacterial growth was 
obtained in cultures from the “fore-stomach”. On the other hand, no 
growth whateA-er was observed in anj-- of the cultures from the intestine. 
An intermediate area called the “hind-stomach” showed slight growth in 
one-third of the cases. 

A progressive destruction of the ingested bacteria Avas, therefore, 
found to take place in the alimentarj- canal. The sterility of the intestine 
is CAudence that the bacteria are destroyed in the stomach. 

In a study of the nutrition of bloAA'-fiA" larvae, Hobson’ found 
protcolj’tic enzymes in the fore and hind portions of the stomach, activity 
being especially marked in the hind section. The digestive elTect of these 
enzymes may explain the destruction of bacteria in the stomach. It is 
significant that the hind stomach, AA-here the decrease in numbers of 
bacteria is most evident, is the section AA’ith greatest enzymic activity. 

Some tests Avere therefore made of the ability of these enzymes to 
destroA' such bacteria as streptococcus hcmolyticus and staphylococcus 

* Contribution from the Division of Insect.' .AfTci tin!; Man anci .Animat'. Itiireau of 
PntomoIopA’, United State.' Department of Agrieulture, Wn'inneton. D. C.. and the 
Pathologicjil I.4d)or:itorA’ of tlie Cliurch Home and Infirmary. Haltimore. Md. 
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nurotis, commonly found in llio osloomyolilis wound. The digesti' 
cnxyjucs of (he mnggols wore oblninod Ijy macerating .sterile rnaggi 
li.s.sue, con.si.sting principally of nlimonlary tract. ThLs was then inoci 
latcd under various conditions with the bacteria mentioned. All .sul 
cultures showed abundant growth; and no evidence was obtained, eve 
with the lightest inocedations and the longest periods of contact, of an 
destructive effect. J?i view of the fact that such bacteria aredestroye 
within the maggot, tlic negative results obtained ma}'’ be due to the deat 
of the enzyme-secret ing cells during maceration. 

1 liese results dillcr from Iho.'^e reported by Li^dngston^, who state 
that “paste made from the dead bodies (of maggot.s) is also effective as 
curative agent and from the results i-eported by Living.ston and Prince 
as follows; “ filtered, uucontaminated products derived from the bodies o 
larvae in culture, when brought into contact with pyogenic oi’ganisms ii 
petri dishes, destroyed the cidfures Also, in his report ' of one hundrec 
ca.ses of infected wounds in wliieh lie used the maggot treatment. Living 
ston observes (hat, “If (he wound was elenn and the discharge moderab 
or slight after (he third application (of maggots), the use of live maggots 
was discontinued, and gauze packs saturated with active principle were 
introduced daib' until healing was accomplished, or until the discharge 
again increased in amount. If the discharge again became profusCj 
maggots were reintroduced from one to three times.” Under this method 
of treatment anj'' healing effect of an “active principle” or maggot extract 
is not readily evident. 


REMOVAL OF NECROTIC TISSUE AN AID TO WOUND DISINFECTION 


It is recognized that necrotic tissue remaining in the wound favors 
increased infection as well as absolution of toxic substances. Myers and 
Czaja® have shown the difficulty or impossibility of complete elimination 
of all such tissue surgically. Furthermore, additional necrosis frequently 
occurs. 

Maggots feed voraciousl}'’ upon the devitalized and purulent ma- 
terials which accumulate within the wound, and are usually found in such 
areas. The amount of necrotic material which each implantation of 
maggots is capable of removing is surprisingly large. An average im- 
plantation will consume as much as ten to fifteen grams. Tins is aug- 
mented by further implantations every four or fiAm days. Maggots, 
therefore, aid in cleaning up the wound by penetrating necrotic areas, 
suitably opened up, and feeding therein, thus making the condition o 
the wound less suitable for bacterial groAVth. 


SECRETIONS A FACTOR IN DISINFECTION OF THE WOUND 

During maggot treatment the wound is stimulated to secrete a thin, 
serous discharge in comparatirmly large quantities. This is heavily 
contaminated and carries off numbers of the pathogenic organisms of the 
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wound. Such drainage, which continues as long as maggots are present, 
becomes a significant factor in hastening disinfection of the wound. 

LIVING MAGGOTS APPEAR NECESSARY IN TREATMENT 

The effects obtained in this investigation have all been the result of 
the direct actmties of hving maggots. ^Mixtures of macerated maggot 
tissue gave negative results in cultures. The removal of necrotic tissue, 
which is important in treatment, also requires h\'ing maggots. The pres- 
ence of active maggots in the wound, therefore, appears to be a prime 
requisite in treatment. 

This differs from the ^dew-point expressed Livingston and Prince “ 
who reported that a maggot e.xtract was “in itself a curative agent ”. The 
use of such an extract in wounds, whereb3- maggots could be eliminated, 
would be verj’- desirable. However, data sufficient to prove the effective- 
ness of these mixtures have not j'et been given. 

DEVELOPMENT OF GRANULATION TISSUE 

The abundant growth of granulation within the wound is one of the 
outstanding characteristics of the maggot treatment. This growth is 
sometimes regarded as the result of a stimulation bj* maggots. In view 
of the present investigation, it seems possible that the increased growth 
maj’’ not be altogether due to actual stimulation. MTiere maggots are 
not used in treatment of chronic osteomj'elitis, there is likely' to be a 
greater amount of necrotic tissue present and a higher infection. Such 
conditions ma}’’ produce sufficient toxins to prevent the natural growth 
of granulation. Under the maggot treatment, with its more rapid clean- 
ing up of the wound, the tissue maj' be free to grow spontaneoush- at its 
normal rate; and, in contrast with the usual rate, ma\' appear to be a 
stimulation. 


SUMJI.\RY 

When used in infected wounds, the surgical maggots are able to 
hasten disinfection. A studj' has been made of the means b\' which the 
destruction of bacteria has been brought about. Maggots ingest bacteria 
in large numbers in feeding upon the necrotic tissues of the wound. Cul- 
tures of aseptic dissections of the alimentarj' tract of maggots showed an 
abundance of bacteria in the fore-stomach, decreasing numbers in the 
hind-stomach, and apparentlj' a total disappearance of the bacteria in the 
intestine. This indicates that ingested bacteria are destro^'ed in passim: 
through the alimentarj- tract. 

To determine whether or not destruction is caused bj- diaestion, test< 
were made of the action of digestive enz\-mes of maaaots upon sirt'pto- 
coccus hemoU'ticus and stapludococcus aureus. Tlie enz.vmes were 
obtained In' maceration of sterile maggot tissue. Results were negative 
in all cases. This is probabK' due to death of enzj'ine-secreiin" cells 
during maceration. Livingston and Prince report positive results and 
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stalf! lliMl. applications of niaiigol cxiraci were offcciive as a curative 
agent. 4'ho data, however, do not make clear how the healing effect 
obtained was due to maggot extract, liepctition of our tests confirm 
our negative results. 

Maggots feed upf)n the necrotic and purulent materials within the 
wound. They thus aid in cleaning up the wound and making its condi- 
tion less suitable for bacterial growth. 

Drainage from the wound i.s .stimulated under maggot treatment. 
The exce.ssive discharge, which is hcavil}' contaminated with bacteria, 
a.ssists in wound disinfection. 

'This investigation indicates that the ctTects obtained in the maggot 
treatment of infected wounds are due to (he action of living maggots in 
the wound, aiul that li^■ing maggots can not be eliminated in treatment. 

'I’lie increased growth of granulation ti.ssue within the wound and its 
relation to maggot acti^•ities is discu.ssed. 
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ASEPTIC NECROSIS OF THE HEAD OF THE FEMUR FOLLOW- 
ING TRAUAIATIC DISLOCATION OF THE HIP JOINT 


Case Report and Experimental Studies * 

BY lYILLIAM J. STEIYART, M.D.**, CHICAGO, ILLI NOIS 

Traumatic dislocation of the hip in adults is a not infrequent acci- 
dent. In the great majority of instances, the hip joint returns to normal 
■within a fe'w -weeks after reduction of the dislocation and there are no 
subsequent changes in the head of the femur. That quite startling 
changes maj'^ occur after dislocation is illustrated bj’- the following case 
reported from the University of Chicago Clinics. 

CASE REPORT 

R. B., male, aged twenty-two, was admitted to the University of Chicago Clinics 
complaining of pain in the right hip, associated with a limp and inability to bear weight 
upon the right leg. 

Twelve months before his admission on December 27, 1930, the patient was in an 
automobile accident from which he suffered a simple dislocation of the right hip, as shown 
by a roentgenogram (Fig. 1) and minor bruises and lacerations. The dislocation was 
reduced within a few hours and the leg put in a spica cast. A roentgenogram through 
the cast confirmed the reduction. The patient thought that during the first week or so, 
“he might have had some slight fever”, but he was uncertain about this. A roentgeno- 
gram taken one month after the accident showed no change in the joint (Fig. 2). -After 
six weeks, the cast was removed and he was permitted to walk -with crutches. He 
graduallj’ increased his actiUty and, after three months, walked with a cane. The range 
of motion in the hip was restricted, but it gradually improved and the pain lessened. 
After five months, the pain and stiffness gradually increased and two months later he 
had to resort to the use of two canes in walking. 

Figure 1, a roentgenogram taken December 27, 1930, shows the head of the femur 
riding above the acetabulum. The head is smooth and of even density. There are no 
fracture lines in the neck or upper third of the femur and the acetabulum appears normal. 
A film taken immediately after reduction showed the head of the femur in the acetabulum 
and normal relationships of the hip joint reestablished. 

Figure 2, a roentgenogram one month later, January 26, 1931, shows the head of the 
femur in the acetabulum. There are two lines in the course of the weight-bearing portion 
of the acetabulum which are apparently cast by different portions of the cmwed articular 
cortex. There is slight clouding of the lower part of the acetabulum. 

Nine and one-half months after the dislocation, September 10, 1931, a roentgeno- 
gram (Fig. 3) was taken which shows disappearance of the cartilage space and some of t ho 
substance of the head in the weight-bearing portion of the joint. There is some reduction 
in density of the remaining weight-bearing portion of the h&ad. There is a cloudy 
increase in density in the region of the mesi.al portion of the head. The head is flattened 
and irregular. There are two cloudy, oval shadows in the recion of the capsule just below 
the superior acetabular margin. There is regional bone atrophy. 

* From the Division of Orthopaedic Surgeiy, Department of .Surgerj-. University of 
Chicago. This work was done under a grant from the Douchis Smith Foundation’ for 
Medical Research of the University of Chicago. 

** Thesis .submitted to the Faculty of Orthnjmedics of the Graduate S^chrv,] of .Medi- 
cine of the University of Penn.=yl\ania in panial fulfilment of the rcquire.’ner.ts for the 
degree of Master of lilcdicad .Science [M.Se. (Med. 'll for graiiuatc work in Or.hofx'icdics. 
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Fig. 1 

Before reduction. 


The pnlient continued to walk with canes, and another roentgenogi'am (Fig. 4) was 
taken ten and three-quarters months after the injury, M-hich shows the loss of the cartilage 
space and the disappearance of the substance of the head and weight-bearing portion of 
the joint previously noted. I'he two oval shadows in the superior portion of the joint 
capsule are more pronounced and resemble new bone formation. In addition, there is a 
similar process in the inferior portion of the capsule. There is increased density of the 
mesial portion of the head, but the loss of density of the weight-bearing portion of the 
head is not so pronounced. 

One year after the injury, when the patient ivas examined, he complained of con- 
siderable pain on walking, which was accomplished with the aid of two canes. Physical 
examination revealed a large, muscular, well developed man of twenty-two, not acutely 
ill. Regional examination was essentially negative aside from the right hip and leg. 

There ivas definite atrophy of the muscles of the entire right leg. Hip flexion was 
limited to about forty-five degrees. The thigh was abducted about ten degrees. Ab- 
duction, adduction, and rotation were markedly limited. Forced movements of the Inp 
were somewhat painful. There was no tenderness on pressure over the joint. A roent- 
genogram (Fig. 5) December 26, 1931, showed no marked change from the film made 
one month before. 

The diagnosis at this time was as follows : 

1. Old traumatic dislocation of the right hip, reduced. 

2. Rupture of the ligamentum teres and interference with the blood supply of the 
head of the femur. 
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3. Aseptic necrosis of the head of the femur ■nith subsequent breaking dovni of the 
weight-bearing portion of the head from usage. 

4. Ossification of the capsule of the joint. 

5. Destructive traumatic arthritis of the acetabulum. 

Treatment: 

Under ethylene anaesthesia, the hip was abducted about forty-five degrees and a 
body and right thigh spica cast was applied. Two months later the cast was removed. 
Motion at this time was painful and limited to ten degrees’ abduction, ten degrees’ 
adduction, twenty degrees’ flexion, and ten degrees’ rotation. 

The patient was confined to bed and traction was applied to the leg for two hours 
trrdce a day with resultant relief of pain. After three weeks of this treatment, motion 
was limited to ten degrees’ flexion, ten degrees’ rotation, five degrees’ abduction, and 
five degrees’ adduction. A roentgenogram was taken at this time, March IS, 1932 (Fig. 
6). The density of the mesial portion of the head was ver 3 ' marked and there was also 
increased densit 3 ' of the acetabulum above the weight-bearing portion of the head. 
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Nine and one-half months after reduction, showing beginning break- Eleven months after reduction, showing ossification of the cap 

mg down of the head. sule and more breaking down of -the weight-bearing portion. 




Fig. 7 

Sixteen and one-balf months after reduction, showing marked ossification 
of the capsule and transformation of the head, with no cartilage space. 


The head appeared more round and smooth than in the previous film, and, wliile there 
was no demonstrable cartilage space, or shadow of articular corte.v on the weight-bearing 
portion of the head, the outline of the head was fairl 3 ’- well defined. The new bone 
formation in tlie capsule at the upper- poj’tion of the joint was well marked. There was 
marked regional bone atrophy. 

The patient was allowed to walk with crutches for si.v weeks, during which time the 
pain in the hip graduallj^ decreased while the range of motion increased to thirty degrees 
of flexion. A roentgenogram (Fig. 7) taken at this time (Maj' 9, 1931), showed apparent 
shortening of the neck, which is largely due to external rotation of the femur, and irregu- 
lar increased density of that part of the femoral head in actual contact with the acetab- 
ulum. There was marked increased density of the acetabulum in the weight-bearing 
portion, while the lower portion showed rarefaction. The ossification of the capsule had 
increased so that it resembled a bone shelf throrvn out from the acetabulum above the 
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TABLE I 


Necropsy Fixdixgs 


Da3's 

Ligamentum 

Teres 

Contour of 
Head 

Other Changes 

Ligamentum 

Teres 

Contour of 
Head 

Other Changes 

Series 1-a, Division of Ligamentmn Teres, 

Young Rabbits. 

Series 1-b, Division of Ligamentum Teres, 
Circumcision of Neck, of Young Rabbits. 

7 

Ununited 

No changes 

No changes 

L’nunited 

No changes 

No changes 

15 

Reattached 



L’nunited 

No changes 

No changes 

30 

Vnunited 

No changes 

No changes 

Reattached 

No changes 

No changes 

45 

Reattached 

No changes 

No changes 

Ununited 

Smaller 

Cartilage thin 


Ununited 

No changes 

No changes 

Ununited 

Smaller 

Cartilage thin, adhesions 
fill acetabulum 

90 

Dnunited 

Flattened 

Cartilage thin. 
Neck shortened 



Infected, head and neck 
destro\*od 

120 

Reattached 


Adhesions in 
acetabulum 


Destroyed 

Infected, part of neck 
remained 

Series 2-a. Division of Ligamentum Teres, 

Old Rabbits. 

Scries 2-b. Di\'ision of Ligamentum Teres, 
Circumcision of Neck, of Old Rabbits. 

7 

Ununited 

No changes 

No changes 

Reattached 

No changes 

No changes 

15 

Ununited 

No changes 

None 

Ununited 

No changes 

None 

30 

Ununited 

Normal 

appearing 

Neck absorbed so 
head can be 
moved on shaft 
although still 
attached 

Ununited 

Anaemic 

Neck anaemic 

45 

Reattached 


None 



None 

GO 


Absorbed 

Infected, neck 
absorbed 

Ununited 

Smaller, 
edges eroded 

Cartilage thin, neck 
shortened 

90 

Ununited 

Flattened 

Cartilage thin, 
nock shortened 


Destroyed 

Infected. Stump of neck 
articulating ^^^tll aceta!>- 
ulum 

120 

Ununited 

Flattened 

-Articular carti- 
lage thin, neck 
short 

Reattached 

Little 

smaller 

None 

Series 3-a. Division of Ligamentum Tores, 

Old Dogs. 

Series S-ft. Divi.rion of Ligamentum Teres. 
Circumcision of Neck, Old Dog-. 

15 

Reattached 


Neck acciden- 
tally fractured 
after removal 

1 Reattached 
i 

1 

Little i None 

smaller j 

90 

Ununited 

No change 

Cartilage a 
little thin 

j Ununited 

1 

i 

■ 

i 

naltcmxl J Hip <H'!oca?eti. rnp-ult* 

^ arih<'*n-nl to -nj-Tior 
. tion of artirtilar rnrtila::'*. 

; rartilagi- thin nrifl 
' iinflor *-^.irfaf*e <»f rjf-ck 
erT>'i'*<l :iT5tl 

partially f’lltnl vitli granu- 
■ Intiori- 

120 

neattnehed 

No chance 

1 

j None i; I'nunited ' ' r'nr: ilnn- rri*'!'-!. 

; , ir: lav i-r :-:r* 














































Iic!ul. Tlie head was quite 
definitely rounded but hazy 
in outline, with no demon- 
strable joint space. 

At tlie present time, 
May 13, 1932, increased 
weifjlit-bearing is being 
liermitted. 

It was felt that 
the changes in the 
head of the femur were 
due to disturbances of 
its circulation follow- 
ing its forcible disloca- 
tion from its normal 
situation. Three pos- 
sibilities of circulatoiy 
disturbance in this con- 
dition present them- 
selves. First, rupture 
of the ligamentum 
teres; second, the cap- 
sule may have been 
torn from the neck; 
and lastl}’-, a combina- 
tion of these may have 
occurred. Because the 
dislocation was re- 
duced immediately by 
closed manipulation, 
one can only speculate 
as to what actuall}'' 
happened to the blood 
supply. 

According to Kolodny h the blood supply of the head and neck of the 
femur in the new-born is from the ligamentum teres, periosteal, epiphys- 
eal, and diaphyseal vessels; but in adult life, the ligamentum teres ceases 
to be a source of blood supply. However, Santos ^ has shown that ves- 
sels may be present in the ligamentum teres in adult life and be an active 
source of nutrition to the head. Chandler and Kreuscher ^ in a number 
of cases found blood vessels in the ligamentum teres, of a size indicating 
that they supplied an appreciable amount of blood to the head of the femur. 

Graham and Zemansky and Lippmann ® have attempted to produce 
osteochondritic changes in femoral heads. Axhausen ® described com- 
plete necrosis of the proximal stump ten months after fracture of the neck 
of the femur in a sixteen-year-old boy, with the production of arthritis 
deformans of the hip joint. Phemister Muller and Willis “ have had 



Fig. 12 

Roentgenograms of Series 3-a. (Normal femora on 
right.) 
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femoral heads break 
down after reduction 
of slipped epiphyses. 

Phemister has also 
reported aseptic nec- 
rosis of the head and 
neck of the femur 
following arthro- 
plasty. Broca and , 

Massart " reported 
arthritis of the hip 
joint in an adult, in 
which an osteitis of 
the head developed, 
followed b}’’ reossifi- 
cation and reforma- 
tion of the head. 

Elmslie saw typi- 
cal osteochondritic 
changes develop in 
a child’s hip follow- 
ing traumatic dis- 
location. 

Marked arthri- 
tic changes have 
been reported in a hip 
of an adult, follow- 
ing traumatic dislo- 
cation, by Zadek*^ 

This hip, however, 
was not reduced un- 
til nine weeks after 
the accident. 

Ferguson and Howorth concluded that arthritis in adults was the 
usual sequela of a previously slipped epiphysis. Badgle^- reported marked 
arthritic changes only in unt rented cases of slipped upper femoral epiphyses. 

Sonnenschein reporting traumatic dislocations of hips in adults, 
and Murphy'", Campbell Roello'®, ^lafTei Docile reporting cases 
occurring in childhood, make no mention of any marked late changes in the 
hips. Standard tc.vts do not lay any great stress on the sequelae of tniu- 
matic dislocations. 

Since it has been reported - that femoral heads may either die or 
remain alive following intracapsular fnicture of the femoral neck, it 
might be surmised that in some cases of dislocation there might be enough 
interference with the blood supph' of the head, from injurj* to the round 
ligament, to result in some degree of capital necrosis. 



Fig. 13 

Roentgenograms of Series 3-b. (Xormal femora on right.) 
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TABLK II 

Uor.srar.s-tHtUAViiic risnts-cs 


Days 

EjiipliyFcal 

lines 

Contour 
of head 

Density 

Other 

changes 

Eliipjiyseal 

lines 

Contour 
of head 

Densit.v 


.SVriV.s l-n, (I'i'k. S) 


Series J-b 

(Fig. 9) 


7 

Hoad and tro- 
chanter open 

No change.' 

Normal 


Head and tro 
chanter open 

- No changes 

iNormal 


15 

Hoad and tro- 
chanter oi>en 


Normal 


Head and tro 
chanter open 

- No changes 



30 

Head and tro- 
chanter open 

No change.'' 

Normal 


Head nearly 
obliterated, 
trochanter 
open 

No changes 

Normal 


45 

Head and tro- 
chanter open 

Little 

flattened 

Normal 

None 

Trochanter 
open, head 
closed 

Undermining 
of head at 
superior and 
inferior por- 
tions at 
junction of 
head and neck 

Several 
areas in 
head and 
neck de- 
creased 


GO 

Trochanter 
open, head 
nearly closed 

Son>cwhnt 

flattened 

Normal 


Closed on op- 
erated side, 
open on 
normal 

Flattened 

Decreased 

head 

Shortening of 
neck. _ Area 

of cavitation 
under fovea. 
Erosion of 
inferior 
portion of 
nock 

90 

Nearly 

closed 

Irregular 
on superior 
portion 

Increased 
in region 
of fovea 

Cavity in 
inferior 
portion of 
neck 




Complete 
destruction 
of neck 

120 

Closed 


Normal 

Head dis- 
placed 
downward 
on neck at 
old epiphy- 
seal line 


Sequestrated, 
irregular, 
central area 
decreased 
densit3" 


Complete 

separation 
of head 
and neck 

Series 2-a. (Fig. 10) 


Series 8-b. 

(Fig. 11) 


7 

Closed 

No changes 

Normal 


Closed 

^0 changes 


^ 

15 

Closed 

No changes 

Normal 


Closed 

Flattened 
ind a little 
smaller 



30 

Closed 

No changes 

Neck 

markedly 

decreased 

Upward 
dislocation 
af neck on 
lead at old 
ipiphyseal 
ine 

Closed 

*^0 changes 



45 

Closed 

N'o changes 

Some rare- 
action, 
ower part 
jf neck 


Closed I 

'io change 

r 

u 

t 

>osion 01 
ndcr pof' 
on of nee 
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TABLE II (Continued) 


-Days 

Epiphyseal 

lines 

Contour 
of head 

Densitj' 

other 

changes 

Epiphyseal 

lines 

Contour 
of head 

Density 

Other 

changes 

= 

Series 2-a. 

(Fig. 10) 

(Continued) 


Series S-b. (Fig. 11) (Continued) 

- 60 

Closed 

Complete 
destruc- 
tion (in- 
fected) 


Complete 
absorption 
of head 
and neck 

Closed 

Little 

smaller and 
flattened 

Neck 

decreased 

Erosion of 
head and 
neck 

90 

Closed 

Smaller 

Some rare- 
faction of 
the neck 

Erosion of 
under por- 
tion of the 
neck 




Complete 
destruction 
of head, 
most of neck 
remaining 

120 

Closed 

Smaller 
and flat- 
tened 

Rarefac- 
tion of 
both head 
and neck 

Erosion of 
under por- 
tion of 
neck 

Closed 

Smaller 

Head de- 
creased 

Erosion of 
under por- 
tion of neck 

Series 3-a. (Fig. 12) 

Series S-b. (Fig. 13) 

' 45 

Closed 

Somewhat 

smaller 

Neck 

shows gen- 
eralized 
rarefaction 

Neck nar- 
rowed, 
slight de- 
struction of 
under por- 
tion of 
neck. Frac- 
ture line 
through 
the neck, 
produced 
acciden- 
tally at 
nccropsj" 

Closed 

No changes 

Normal 


" 90 

/ 

/ 

Closed 

1 

Inferior 
portion of 
the head 
markedly 
decreased 
^\'ith spotty 
areasof re- 
duced 
density in 
the weicht- 
bearing 
portion 
above. loss 
of shadow 
of articular 
cortex in a 
part of its 
extent 

Marked 
erosion 
of under 
part of 
neck 

Closed 

1 

Xo changes 

: 

i 

, 

Sui>erior 
portion 
of head j 

decreased ’ 

1 

Marked ero- 
sion of under 
part of neck 
at its junction 
with the 
[lead, and 
extending 
downward 
with Fome 
«rIero«i? of 
:he adjacent 
:x)rie 

120 

Closed 

Xo clinnccs 



! CIOK^l 

Xo rhantre- 

Xerk and 

De.'tnirtion 


trorijanter of thf’ 

conomlly critiro nir-'ir*! 
(iccrr-i^fi nod inferior 


hri’f c,f :!;<■ 
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Si rirs I -ft. 


TAHLH III 

Mit it(isi;(»pn; Kxaminatio.vs 


Diiy.s 


00 


90 


Division of Licnmontum 'I’cri's in Votinu 
Hal)l)its. 


Scrim I-b. 


jDivision of LiKiiincnturn Teres and Circumcision of Necl'i 
' i ouiiK Hal)l)its. 


lo 


.'fO 


Small area of liOrons marrow in center of';N'f> eliaimes in lieafl or neck, 
head, with some ahsorption of adjacent!' 
l)oiu‘ t ralii'cidae, Xo other ehanpes. i! 

1 !__ 


Xo ehanu'es in head or neck. 


j Hone atrophy in the head, rather fatty marrow. No otl' 
I chances. 


( artilac' is thinned Ixdow the fovea.' .‘'onie hone atrojiliy of the traheculao of the head. 
Many lione-marrow cnint cells. 


■'hcht flattenincof the htaid. Xo other Small vi'ssels in the stump of licamentum tores. Uiuierminin 
chances. of each end of the eartilaco i>.v fibrous marrow which fills mos 

I of the cancellous s])acos of flic head. Some dead bone aw 
cartilace at the sujierior jiortion. Large cavity in ned 
I Many of the trabeculae of head have new bone deposited oi 
I oricinal ohl trabeculae, in which the bone cells are .ibscm 
llXearly complete transformation of the head (Fig. 14). 


Cartilace ali\-e 
Marked bone i 


but irrecidarin thickness, 
aderosis below the foi'ca. 


Lo.ss of articular cartilage over all the 
head cxeejit at each end. Marked bone, 
sclerosis in the head. Most of the cen- 
tral cancellous spaces contain fibrous] 
marrow, witli fatty marrow in the re 


Loss of articular cartilage over superior weight-bc.'inn? 
tion, with fibrous-tis.sue invasion of the cortical bone, id''*® 
IHbroii.s-lissuc invasion beneath the fovea. Cancellous spw - 
,of the .superior irortion of the head contain active heniopoi 
.marrow. Rest of the cancellous spaces contain abrous n' 
irow. Helow the fovea there arc several trabeculae "a 
'show bone abson)tion on one side, with new bone proauc 
ion the oti)erside (iMgs. 15, 10). The trabeculae in "j'?,'” 
portion .show dead bone suiroundcd by new hoa®' ■‘‘’J. ju 
numerous small jiioccs of dead bone scattered ii,p 

.fibrous marrow. Creeping substitution jaost niarKca 
Icentral and inferior iiortion of the liead. Nearly co 
transformation of the head. 


Complete destruction of the head and neck due to infection 



maining siiacos of the head. 



120 

No changes in the head or nock. Few 
small vessels in the stump of the ligamon- 
tum tores. 

Inferior portion of the neck stub is ivitli 

lage. Bono of the sequestrated head is , • (.eiliiLv 

dead calcified cartilage. Cancellous spaces c 
jd6bris with manj' polymorphonuclear colls. 



Series 2-a. 

Scries 3-h. 

Days 

Division of Ligamontum Teres in Old 
Rabbits. 

Division of Ligamontum Teres and Circumcision 

Old Rabbits. — • 

7 

Small area of fibrous marrow in inferior j 
portion of head, with adjacent bone ab- 
sorption. No other changes. 

Small area of fibrous marrow in center ge].' 

head, with some bone absorption. No otlier 

15 

Fibrous marrow extends across entire 
neck in region of old epiphyseal line, with 
adjacent bone absorption. Marrow of 
rest of head is fatty. 

Cartilage over superior portion is thinned. 
in center and inferior portion of head and 
some adjacent bone absorption. 
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TABLE III (Continued) 


Series 2-a. (Continued) 

Series 2-b. {Continued) 

Days 

Division of Ligamentum Teres in Old 
Rabbits. 

Di\’ision of Ligamentum Teres and Circumcision of Neck in 
Old Rabbits. 

30 

Cartilage irregular, \rith overhung ad- 
hesions, and dead. Bone trabeculae 
dead, marrow dead. Large cavity in 
neck, with a large area of granulation 
tissue back of this, containing live bone 
trabeculae and many poIjTnorphonuclear 
cells. Infected. 

Cartilage thin, irregular, head flattened. Marrow is fatty. 

45 

No changes. 

Xo changes. 

60 

Infected. Head and neck destroyed. 

Defect in cartilage over superior portion of head, with fibrous- 
tissue invasion. Head is smaller. ..Active hemopoietic mar- 
row in cancellous spaces. Several areas of new t«ne produc- 
tion in the head. Many of the trabeculae have dead central 
portions surrounded by new lirdng bone. -All are very much 
thickened. Apparently head has been transformed. 

90 

Sclerosis of bone trabeculae. No other 
changes. 

Complete collapse of the head (Fig. 17). The central portion 
has a thick covering of cartilage ^uth underhung bone growth. 
jThere is a section of dead cartilage below this, with another 
section of articular cartilage remaining at the inferior portion 
Iwhich is collapsed. Fibrous-marrow invasion throughout most 
of the head. Xew bone production surrounding old bone 
trabeculae. Xearly complete transformation of the remaining 
|bone of head. Marked bone sclerosis in the neck. 

120 

Cartilage rvom away at each end .\rea Cartilage undermined and collapsed at each end, n-ith some 
of fibrous marrow beneath the fovea, ndthlifibrous marrow in the lower portion of the head and neck, 
adjacent bone absorption and new bone 
production. |i 


Series S-a. Series S-fj. 

D.iys 

Division of Ligamentum Teres in Adult Division of Ligamentum Teres and Circumcision of the Xeck 
Dogs. in Adult Dogs. 

45 

Cartilage is thin, covered with adhesions Good-sized area of fibrous marrow in the inferior portion of tlie 
in region of the fovea. C\urtilagc is dead neck, with adjacent l>one ab>orption. Osteophyte formation 
and undermined by fibrous marrow in at the superior portion of the neck. l>oliind the carlilace. evi- 
inferior portion, with underlying dead dence of arthritis (Fig. IS), 
bone trabeculae sho^Nung some absonition. 

90 

Cartil.igc is narrowed over nio.<t of weight- Loss of c.artilagc over sur>crior i)orlion of hcaii, rcplaofl by 
Ircaring portion of head. .\t the fovea, tlic thin fibrous ti-suc adherent to .surrounding srjft [lart-. Below 
cartilage is dead. Foinc bone atrophy in the fovea, it is rcduci'd in thirkne-s- rcll- arc nccrotie and 
head. Evidence of lipping, osteopliytc broken down. Still lower, it is undermined by filiro-is marrow 
production lx>hind the articular cartilage, at margin. l«it is alive. The nock show- siirfaer’ ern-jon in- 
on the neck. feriorly, with twine selero-i-' almve this region. Bone atrophy 

in the iiiiper part of the head and neck (I'ig. Itti. 

rjo 

Xo changes in head and nock. Siii>erior portion of rarliinge i- thinned. It i- undermirari at 

lower portion by fibrous marrow and collnp'^vi. Ii/>ne atropliy 
of the sujK'rior portion of the head. More inarke'i efr»':on fif 
the under surface of the zu'^k. with ovcrI%'ir;g Nita- •-’cro*:* 
Fig'i. -0 and 21 1 . 
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Fig, 14 

Series 1-b, 45 days (X 20). Large defect in the central portion of head and neck. 
Sclerosis of remaining trabeculae; most of the trabeculae around the periphery have 
been transformed. 

Accordingly, an attempt was made to interfere with the blood sup- 
ply of the head of the femur in animals by division of the ligamentum 
teres or ligamentum teres and periosteum of the neck. Six series of ex- 
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Fig. 15 

Series 1-b, 60 days (X 25'. Square reproduced in hicher power in Fi^. 10. 
.-1. Loss of ciirtilape over superior weipht-liearinc portion of head, witli undcrlWnc 
cancellous spaces containinp hemopoietic imarrow. II. .\ctive new iKinc prowth. 
C. Old tralieculac surrounded by new lx>nc and with adjacent cancellous .tparr-s 
containinp fibrous marrow. 
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Fig. 16 


Photomicrograph (X 260) from Series 1-b, 60 days, taken from region below the 
fovea, showing: A, fibrous marrow; B, new bone growth, C, bone absorption, with 
a portion of an old, dead trabeculum surrounded by living bone. 
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Fig. 17 

Scries 2-1), 90 days ( X 251. Collapse of head. .-1. Fihroeartilace over ccntml. 
collapsed jwrtion. B, B'. Remnants of old articular cartilaitc. Filjrous mar- 
row with adjacent active new hone growth. Generalized sclerosis of tr.i!>ecul.';e. 

periments were done. Rabbit.^ about six weeks old, with open epiphy.sos, 
older rabbits with closed epiphy.«es and dotrs with closed epiphy.ses, esti- 
mated to be three or four years old, were operated on and the result < 
noted after vaiying intervals of time. 
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Fig. 18 


Series 3-b, 45 days. Photomicrograph of head and neck (X 10), showing surface 
absorption of inferior portion of neck. 


The following experiments were performed: 

Series 1-a. The ligamentum teres in one hip of each young rabbit 
was divided. Seven animals were used and were killed at 7, 15, 30, 45, 
60, 90, and 120 day intervals. The femora were then x-rayed and sec- 
tioned. 
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Fig. 19 

Scries 3-b, 90 days (X 7i. Marked erosion of inferior p<irtion of neck, seIero‘;:» 
of trabeculae of neck and head, infcriorly. and atrophy of sui'crior jxjrtion. Rem- 
nants of adherent capsule with loss of cartilace at the top. 

Series 1-b. The ligamcnlum tere.s in one hip of each 3 'oiini: rabbit 
was divided and the periosteum of the neck circumcised by cnrrj’ino a 
cur\’ed knife through it just below the head. The animals wen' killeii 
at the same intervals as above, femora .\-rayed and sectionoil. 
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Fig. 20 


Series 3-b, 120 daj^s (X 10). Square reproduced in higher power in Fig. 21. 
Generalized atrophy of trabeculae of the head, with sclerosis of inferior portion of 
neck and surface absorption. No bone necrosis. 


Series 2-a. Same procedure as in Series 1-a, using adult rabbits. 
Series 2-b. Same procedure as in Series 1-b, using adult rabbits. 
Series S-a. The ligamentum teres was divided in one hip of each 
adult dog, and the animals killed at 45, 90, and 120 day intervals. The 
femora were then x-rayed and sectioned. 
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Fig. 'JI 

Photomicropraph l X 120 1 showinc Fcicroji? and junace aiiSTn’-i"^- 'vitti riorma! 
trabeculae and cancellous spaces. Jrection from inferi'ir part <if head and r.>'ck of 
fteries 3-b, 120 days. 

Scries S-b. The ligamcntuni tcrc.s wa.s (Jivitied in one hip of each 
adult dog, and the pcrio.stcum of the nock circumci-ed. .\iiiinal.s *,vcre 
killed at do, 90, and 120 day inten’al?. femiini x-r.iyed and .‘•ertioned. 
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The necropsy, roentgenographic, and microscopic findings are shown 
in Tables I, II, and III, with accompanying illustrations. 

A rdsumd of the results of the experiments reveals four examples of 
aseptic necrosis of the head of the femur, followed by nearly complete 
transformation. All of these occurred after the more extensive method of 
devascularization, — namely, division of the ligamentum teres and circum- 
cision of the periosteum of the neck. No marked changes occurred in ihe 
animals in which the ligamentum teres alone was cut. 

No regular sequence of events in the progression of aseptic necrosis, 
followed by transformation of the head, was demonstrated. In several 
of the heads which were examined early in each series, small areas of fibrous 
marrow were found, but there are none that show the course of events 
between these and the heads which represent an advanced stage of 
transformation. 

The absorptive changes which took place in the neck of the femur in 
each animal of Series 3-b are not well understood at this time. It is 
possible that there are end arteries in the neck of the femur, on the in- 
ferior aspect, which were injured at the time of operation, but additional 
work must be done before the changes can be interpreted. The heads of 
these femora present little evidence of aseptic necrosis, most of the changes 
being on a basis of arthritis and bone atrophy. 

SUMMARY 

1. The case reported is of interest because, despite the relative 
frequency of traumatic dislocation of the hip with accompanying tear of 
the round ligament, no report was found in the literature of a similar case 
of aseptic necrosis and breaking down of a part of the head of the femur as 
a sequel. The chronic arthritis of the hip appeared to be secondary to 
the necrosis. The picture is somewhat similar to that sometimes seen in 
intracapsular fracture of the neck of the femur, with necrosis of the head, 
in which bony union occurs but the head subsequently breaks down as a 
result of weight-bearing before bony transformation has taken place. 
When it becomes evident from roentgenograms that aseptic necrosis in 
the femoral head from any cause has occurred, weight-bearing should be 
avoided during the period of repair. A study of the late results of hip 
dislocation might reveal similar cases. 

2. Attempts were made to reproduce the picture in dogs and 
rabbits by cutting the ligamentum teres and, in some cases, also the ves- 
sels in the periosteum of the femoral neck. They were only partially 
successful. A part of the bone died in some experiments, as shown in 
Table III, and was transformed; but in no instance was collapse of the 
head and necrosis of its articular .cartilage observed. The divided liga- 
mentum teres showed a distinct tendency to unite in the experimental 
animals. It appears that the vascular supply of the head of the femur by 
way of vessels within the femoral neck of these animals was usually 
sufficient to preserve the vitality of the head. 
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3. There was no regularitj'- in the process of transformation of the 
femoral heads foUowing operative circulatorj' interference. Apparently', 
the variabihty of the blood supply to the head of the femur is such that, 
by interrupting identical portions of it in a series of experimental animals, 
identical and progressive stages of aseptic necrosis, followed by transfor- 
mation of the femoral heads, could not be demonstrated. There is a 
certain individual reaction of each head in a series of similar operative 
procedures. 

4. The hgamentum teres showed a distinct tendency to unite after 
operative division. 

5. No head in the animals with open epiphyseal lines showed changes 
similar to Legg-Calve-Perthes’ disease. 
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THE krukt:nbekg stump * 


BY RALPH COLP, M.D., F.A.C.S., AKD STICHOLAS S. EAXSOHOFF, M.D., XE-R- 

YORK, X. Y. 

There are verj’’ few industrial injuries, or congenital deformities, more 
depressing to the surgeon, and more disabling to the patient, than the loss 
of a hand. The unfortunate indmdual faces a dismal economic future 
unless something can be done to convert a useless extremitj' into one 
which can assume some independent motion. 

The apphcation of an artificial hand to a healed forearm stump, while 
creating a better cosmetic appearance, does little to aid the one who wears 
the prosthesis, although the pahnar slot arrangement in the artificial hand 
permits the insertion of pencils, knives, forks and other appliances. If the 
forearm, however, could be con^'erted into a grasping e.xtremitj^, sensitive 
to tactile sensations, heat and cold, a result would be obtained far superior 
to any insensitive immobile artificial hand. 

Ilrukenberg, in 1917, described an ingenious operation to serve this 
purpose, but, unfortunately, the procedure seems to be but little knonm. 
The operation is simple. It consists of dividing the forearm, separating 
the radius from the ulna, giving each bone an individual muscular supplj' 
and skin covering. The end result is not unlike the claw of a lobster in 
appearance. The ulna remains immobile while the radius revolves and 
retains its abilit}’’ to pronate and supinate. This operation is much sim- 
pler than the various kineplastic procedures which have been advocated, 
and, when completed, a comphcated prosthesis is not necessarj'. It has 
the additional advantage over the other kineplastic procedures that it 
may be done at the time of the traumatic amputation in selected cases. 
If desired, a simple artificial hand maj' subsequently be fitted, which not 
onlj-- answers a cosmetic purpose, but also proves useful because of a 
mobilit}’’ of the hand, transmitted through the mobile radial stump. A 
working prosthesis has also been manufactured which will enable the 
wearer to actually perform verj- hea\w manual labor. These appliances 
hide the stump and answer in part the argument that the mobile claw is 
e.xtremely unsightlj". There is no doubt that this statement is tnic but 
after all a forearm which is strong, sensitive, and useful certainly out- 
weighs the aesthetic side of this industrial problem. 

Krukenberg recommended that the stump be at least twelve centi- 
meters long, but others — notably Bicsalski — have been willing to do tlie 
operation with a shorter stump (eight centimeters). The technique of the 
operation is simple, and it is easily performed under a lourniquet. An 
excellent detailed description of the procedure is given in Bier, Bnuin. and 
Kvimmell.' A brief resume is herewith appended; 

* From the Surpical Sendee of ibc Bcekm.an Sircet IlospitrJ, Xc-.r Vori;, X. V , 
the Orthopnedic Sendee of the Monmouth Mcmori.'il no?p:t.aI, Lon? B.-nne}', Xc-Vv^f -y. 
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1. A U-shaped incision is made from the volar to the dorsal aspect 
of the forearm, slightly to the ulnar side, and over the attachment of the 
intcrosseus membrane to the ulna. 

2. The dorsal incision is deepened to the extensor muscles. The 
extensor communis digitorum is identified, and the tendons to the second 
and third finger are sutured together. The tendons to the fourth and 
fifth fingers are similarly sutured. The extensor carpi ulnaris is left on 
the ulnar side. The brachioradialis and both extensor carpi radialis 
muscles are attached to the radius. The abductor pollicis longus, the 
extensor pollicis longus, and brevis are excised. 

3. The volar incision is now deepened to the flexor muscles. The 
flexor carpi ulnaris and radialis are left on their respective sides. The 
divisions of flexor sublimis digitorum are treated similar to the extensor 
communis digitorum. The flexor profundus digitorum and the flexor 
longus pollicis are extirpated. 

4. The median and ulnar nerves are identified and adequately 
resected and the stumps injected with alcohol. 

5. The interosseus membrane is then slit throughout its length and 
removed, so that the radius and ulna are then separated for about twelve 
centimeters of their extent. 

6. The flexor and extensor tendons are then sutured together over 
the radius and ulna respectively. 

7. The radial stump as a rule may be covered with the overlying 
skin which is present. 

8. It is very seldom, however, that there is sufficient integument to 
cover the ulna stump. It is usually advisable to do a pedicle skin graft to 
this stump from the side of the abdomen. This is best performed by 
making a skin flap and suturing it to the skin left on the ulna. The stump 
is immobilized to the abdominal wall for ten to twelve days. The skin 
flap is then freed from the abdomen and the closure completed. 




Fig. 2 

Case 1. Claw opened. 
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Fig. 3 


Case 1. Shomng hov\- girl holds her 
fork. She is able to feed herself easily 
with this. She has excellent control 
of the fork. 



Fig. 4 


Case 1. Shov'dng her ability to grasp 
small objects, such as a pencil. She 
does not v\Tite ui'th this, inasmuch as it 
is her left arm. 


9. After the wounds have healed, active and passive e.xercises are' 
begun, and pronation and supination are encouraged. After these mo- 
tions are mastered, a pseudo-abduction and pseudo-adduction are 
apparent. 

A vei^'satisfactor}' mobile stump maybe constructed by this method. 


and the histories of two patients 
which are herewith reported bear wit- 
ness to the efficiency of the Kruken- 
berg procedure. 

C.\SE 1. J. B., aged fourteen, was ad- 
mitted to the Monmouth Memorial Hospital 
at Long Branch, Xew Jersey, \\-ith a tiiagnosis 
of intra-uterine amputation of the left 
forearm. 

The girl came to the clinic to inquire 
whether or not something might be done, or 
some prosthesis made, so that she might have 
some use of her left arm. 

Her family history .showed that she had a 
nephew with a congenital talipes eriuino- 
varus: othenvise the family history was 
negative. 

She w.as admitted to the hospital Decem- 
ber 17, I'.rJO, at which time her physical 
examination was negative, excejit that it 
showed a stump of the left forearm, eight 
centimeters in length. 

W'c realizcil that this tvoulii give a claw 



Fig. 

Ca=e .''l.ov.ir.g fnre.rm 
Kraken!,erg arnp irati'. n. 
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Fig. G 

Case 2. Showing Krukcnberg claw in pronation. 



Fig. 7 

Case 2, Showing Krukenbei'g claw in supination. 



Fig. S 

Case 2. Showing grasping power of claw. 


with very short fingers. 
Under gas-oxygen-ether 
anaesthesia, a typical 
Krukcnberg operation 
was done December 22, 

1929. The one variation 
from the technique was 
that both the radial and 
ulnar components of the 
stump were enclosed in 
the original skin by a 
primary suture. This 
was a mistake, as both 
the suture hnes sloughed 
out. Therefore, under 
narcosis, a pedicle skin 
graft was done March 2, 

1930. The pedicle was 
removed from its base 
March 19, 1930, with a 
primaiy union of the 
graft. A pinch graft of 
the pedicle bed was done 
at the same time. 

At the present time, 
she has a short but useful 
Krukenberg stump; 
there are pronation and 
supination which give the 
effect of adduction and 
abduction. She is able 
to grasp small objects and 
hold them firmly; she 
uses her left forearm to 
hold a fork while eating; 
and, in general, is very 
happ 3 ’’ with the result. 

Case 2. R. T., a 
school boy, twelve years 
of age, was admitted to 
the Surgical Service of the 
Beekman Street Hospital 
October 27, 1930, and dis- 


charged January 21, 1931. 

On the day of admission, the patient held an ignited torpedo in his hand, which 
subsequently exploded. He was immediately brought to the hospital. 

Physical examination disclosed a maceration and avulsion of the entire right hand up 
to and including the wrist joint, so that no bones were spared in the destruction. There 
were also powder wounds which extended through the skin into the soft parts, over the 
lateral aspect of the arm on the same side, to the mid-brachial region. 

Under ether anaesthesia, an amputation of the right hand and wrist was performed 
thi-ough the carporadial articulation. The periosteum of the radius and ulna was not dis- 
turbed. The skin was trimmed for a considerable distance and the parts remaining 
looked very clean. The whole area was thoroughly irrigated with saline and a few 
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chromic sutures approximated the muscle and fascial elements over the ends of the bone, 
the skin being closed with a few submarine silk sutures. At the same time a debridement 
was also done on the powder woimds of the arm. Two pieces of iodoform gauze were in- 
serted into the defects of the arm and the wound dressed drj-. 

There was considerable sloughing following the procedme, but under dakinization 
the stump was clean enough for a thiersch graft on November 21, 1930. This was sub- 
sequentlj" supplemented by pinch grafts. The forearm was ready for a Krukenberg 
plastic operation on January 21, 1931. 

On Januarj- 28, 1931, the wound was dressed. The skin flap around the stump of 
the radius had sloughed, while the pedicle flap to the ulna was viable. 

On Februaiy 11, under general anaesthesia, the pedicle to the graft was di\-ided and 
sutured about the ulna, although part of it remained uncovered. 

On Februarj' 25, imder anaesthesia, pinch grafts were taken from the right anterior 
femoral region and placed on the granulating area over the radius and parts of the ulna, 
and paresine dressing applied. 

On March 4, 1931, the bo 3 " had amazing grasping power of the stump. The ulna was 
practicallj' healed and about thirtj' per cent, of the pinch grafts of the radius had taken. 

The patient was discharged on March 11, 1931, at which time the stumps had prac- 
ticallj’ healed. There was complete extension at the elbow and the patient had good 
grasping power of the stumps. Since that time patient has been seen on manj* occasions. 
He has complete flexion and extension of the elbow; pronation and supination of the ra- 
dius about the ulna is complete, although abduction and adduction of the radial stump 
are practicallj’ neghgible. 

1. Bier, A., Br.mjx, H., uxb KthDtEEL, H.: Chirurgische Operationslehre. Leipzig, 
J. A. Barth, V, 225, 1912. 
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Klippel-Feil Syndrome 

BY LEWIS GREENBERG, M.D., NEW YORK, N. Y. 

In 1912, Klippel and Foil ^ first described in detail the clinical, 
roentgenological, and anatomical features of the relatively rare and obscure 
syndrome since known by their names. Their patient was an adult male, 
admitted to the hospital for an unrelated medical complaint which even- 
tually resulted in death. The appearance of the patient, however, was 
so unusual and arresting that he was closely studied during life and 
minutely examined postmortem. Since the signs and symptoms exhib- 
ited by this patient were characteristic of all cases of the Klippel-Feil 
syndrome reported by other observers, they will be described here. 

The most noticeable feature is an apparent absence of the neck; the 
head seems to rest directly on the trunk. This has led the French to 
designate these patients as “hommes sans cou,” while the Germans refer 
to the condition as “ Kurzhals” . Another feature is the unusually low 
level of the posterior hair line (of the scalp) ; this actually reaches to the 
upper portion of the posterior thoracic wall. A third sign is considerable 
limitation of the movements of the head in all directions. With these 
very frequently there are present varying degrees of limitation of move- 
ments of the mouth (preventing satisfactory roentgenography of the 
upper cervical vertebrae), scoliosis or kyphoscoliosis of the upper dorsal 
region, elevation of the scapula as in Sprengel’s deformity (often the first 
anomaly noticed by the patient or his family), and other congenital de- 
formities or malformations. Some patients exhibit mental retardation of 
varying degree, although others are of normal intelligence. A few have 
shown functional impairment of the upper extremities, suggestive of a 
common neurogenous origin. Roentgenologically there is a bony block of 
all or most cervical vertebrae, with malformation and irregular segmenta- 
tion of the remaining non-fused vertebrae, — -the net result being consider- 
able deformity of the cervical spine and numerical reduction of its com- 
ponent elements, a bone defect in the posterior portion of this cervical 
block (spina bifida), and a thorax extending upward practically to the 
base of the skull. 

It is this roentgenographic appearance which has caused many 
writers to refer to the syndrome as "absence of the cervical spine”. This 
term is quite obviously a misnomer for, while these patients show the 
most varied deformity and reduction in the number of cervical vertebrae, 
there is never a true total absence of the cervical spine. 

As to etiology, the condition is manifestly a developmental anomaly, 
but the precise chronological and morphological point of departure 
* From the Orthopaedic Service, Hackensack Hospital, Hackensack, New Jersey. 
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from normal growth is stiU one of the mj'steries of embryology. 

Since the first description of the s3Tidrome originated from France, 
it is but natural that the most detailed stud3' of the condition and the 
greatest number of case reports emanate from French sources. Petresco- 
Poissonnier^” has gathered aU the known data about the s3'ndrome into a 
thesis, in which she also reports two chnical cases. As summarized b3’ 
this author, the outstanding features of the I\lippel-Feil s3'ndrome are: 

( 1 ) important or constant clinical signs, — absence of neck (short, wide, 
“bull” neck), low hair fine, and limitations of movements of the head; 

( 2 ) secondar3^ or occasional signs, — 
limitation of movements of the 
mouth, scoliosis or k3^phoscoliosis, 
elevation of the scapula, lowering of 
the nipples toward the s3Tnph3'sis 
pubis; ( 3 ) roentgenographic signs, — 
bon3^ fusion of all or most cervical 
vertebrae, posterosuperior triangular 
defect in this bon3’^ mass (ceiwical 
spina bifida), thorax reaching to base 
of skull (cen’ical thorax) , and basal k3'- 
phosis, — i.e., exaggerated downward 
direction of the posterior cranial fossa. 

Monestier ’ devotes himseK to a consideration of the s3-ndrome 
exclusivel3' from the roentgenographic point of view, stressing the fact 
that an exact diagnosis must rest ultimateh' on the x-ra3- appearance of 
the cervical spine. In his experience the most constant findings were: 
bon3'^ block of all or almost all cervical vertebrae, cervical spina bifida, and 
cervical thorax. This author also quotes approvingh- Foil’s technical 
instructions for the successful roentgenographing of these subjects: fort3'- 
five centimeters’ distance for localization of individual vertebrae or 
sevent3' centimeters for total roentgenograpln', one to four seconds’ ex- 
posure, current of thirt3' to fort3' milJfamperes, spark gap of seven to ten 
centimeters; no intensif3ing screens to be used: duration of exposure to be 
reduced for children. He calls attention to the occasional difficult3' en- 
countered in subjects with limitation of movements of the mouth when 
attempting to roentgenograph the upper cervical vertebrae. 

Crouzon and Liege’ describe the pathological findings in one of the 
rare cases of Klippel-Feil S3'ndrome where postmortem stud3- was possible. 
The3’ found a reduction in the number of cervical vertebrae and great 
malformation and irregular fusion of the segments pre,=cnt, espcciallv- of 
the atlas and axis; the remainder of the spine was practicalh- normal. 

Ingclrans and Piquet’ report two cases where, in addition to the 
anomalies and malformations of the cervical spine, there were pre-ent 
as3-mmetr3' of the face, deficient dentition, maldevelopment of the pinnao. 
and deformitN" of one forearm and hand. However, in one of thes-r* cas{>5 
the authors thought thet- could find a .‘:3'philitic basis. 
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Several other clinical cases are reported by French writers. Next 
in the number of case reports are those from Italy; isolated cases are on 
record from England, Holland, Germany, Russia, and the Scandinavian 
countries. From the United States there have been case reports by 
Meisenbach ®, Noble and Frawley ®, and Bauman h Sever in report- 
ing a series of cases of anatomical defects of ribs and the spine as a whole, 
includes one case which would now be classified as Klippel-Feil syndrome. 
The total number of cases reported seems to be well below fifty. 

The importance of recognizing the condition lies not in any hope of 
remedying the deformity — the therapeutic expectations are absolutely 
nil — but in its differentiation from two other conditions which present a 
somewhat similar appearance and which are amenable to surgical treat- 
ment, — namely, congenital torticolMs and Pott’s disease of the cervical 
spine. The affections have been confused, and there are instances where 
operation was undertaken under the erroneous impression that one of the 
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latter conditions was being dealt with, with embarrassing and disappoint- 
ing results. A frank, detailed report of such a misadventure is given by 
Bohm=. A boy, aged six and a half years, exhibited wliat looked clinically 
like the usual type of congenital torticollis (rotation of head to the right, 
inclination on the left shoulder, verv- short, thick, taut sternocleidomas- 
toid). The patient was operated on, the usual myotomy being performed, 
followed by immobilization in the hypercorrected pt^siiion. When the 
plaster was removed the deformity recurred at once. A further period of 
immobilization was followed by a similar result. P.oentcenography 
revealed characteristic Klippel-Feil malformations. 
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It would also appear desirable to investigate the cervical spine in 
all patients presenting Sprengel’s deformity, since this is relatively fre- 
quently one of the elements of the Klippel-Feil syndrome. 

CASE REPORT 

R. R., a fivc-year-olcl white girl (Fig. 1), was brought for e.vamination because of a 
lump situated above the left shoulder which was said to interfere with movements of the 
head. This lump had e.xisted since infanej’ and had increased in size proportionately as 
the child grew. It was not jiainful. The girl had been born per vias nahirales without 
difficulty, and had developed normallj', ph 3 ’sically, and mentally, except for the “lump” 
and limitation of movements of the head due to it. Her parents appeared normal, and 
so did her younger brother and sisters. The “lump” was readilj' recognized as an 
elevated and rotated scapula and the diagnosis of Sprcngel’s deformity about to be 
entered. But there was something striking in the fact that, for a thin girl, the patient 
had an uncommonlj’ short, thick neck. This, with the cervical and upper dorsal scoliosis 
and limitation of movements of the head in all directions, led to further investigation. 
Roentgenograms of the cervical spine (Figs. 2 and 3) revealed the true nature of the 
affection. There was no restriction of movements of the mouth, nor any other de- 
formities or anomalies. 
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INTERMITTENT HYDRARTHROSIS OF THE KNEE JOINT 
A Report of Two Cases Apparently Cured by Synovectomy, 

TOGETHER WITH PATHOLOGICAL FINDINGS 
BY ARTHUR KRIDA, M.D., F.A.C.S., NEW YORK, N. Y. 

Synonyms: Hydrops articulorum intermittens; Hydrops intermittens; 
Hydrops genu intermittens; Hydrarthrose intermittens des genoux; 
Intermittierende Gelenkswassersucht; Tj'pisch recidi\'ierender Hj'drops 
genu; Periodische Gelenkschwellung; Hydrops hjTiostrophos. 

Definition: The term “intermittent hj'drarthrosis ” signifies a 
chronic condition in which repeated joint effusions occur, each of several 
days’ duration, refractory to salicylates, unaccompanied by pronounced 
inflammatory manifestations, cardiac disease, or joint deterioration, and 
recurring in the main at regular intervals (Schlesinger ’) . 

HISTORY 

Perrin - is credited with the first case report in 1S45. IMoore % 
reported the next two cases, in 1864 and 1867. Benda ° exhaustively 
reviewed fift 3 ’'-five cases in 1900, and reported two cases, Linberger ' re- 
viewed the literature in 1901, and reported two cases. Schlesinger * in 
1903 was able to collect sLxty-five cases, and added two cases of his own. 
Bierring ® in 1921, collected seventy-six cases and added one. Schles- 
inger ^ in 1926 stated that about 100 cases e.xisted in the literature. 
This number would be materially reduced if his own criterion as to what 
constitutes the condition were applied in the evaluation of the reported 
cases. 


APOLOGLA. FOR THE REPORT OF TWO C.\SES 

The report of additional cases of this curious condition, except to 
augment statistical material, would hardly be of interest, unless a distinct 
contribution to the subject be demonstrated. 

The writer here reports two cases, in which for the first time excision 
of the S 3 movial membrane (sj'novcctomj', Swett °) was performed, and 
in which for the first time a suitable opportunitj- for the stud\' of the 
pathological changes in the sjmovial membrane was afforded. 

GENERAL CHARACTERISTICS AND SYMPTOMATOLOGY 

The knee joint, more often singh', but frequenth- bilatcralh-, is prac- 
ticalh- invariablj- involved, rarch" in association with other joints. The 
condition is characterized b.v a pcriodicalh* recurring effusion into the 
affected joint or joints of several daj's' duration, followed Iw an interval 
during which the joint rapidl.v .assumes its functional integrit.v and 
becomes sj-mptom-free. 
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TJie intervals of freedom vary from seven to twenty-one days, 
rarel3’’ exceeding those limits. Tlie typical interval is eleven or twelve 
days. The periodicity is not invariable in the individual case, except 
that a definite periodicity is encountered in relatively long periods of 
time, during which, if more than one joint be affected, each joint is apt 
to maintain its own penocUciiy. Time and circumstance may alter the 
extent of the effusion and also the intervals between attacks. 

The stage of effusion is usually moderately uncomfortable to the 
patient, and the disabiliiy and such restriction of movement as may be 
present are occasioned b}"^ the distention of the joint. When both knee 
joints are affected simultarieousl}'’, the disability is of course more pro- 
nounced. In some individuals, the stage of effusion is accompanied by a 
good deal of pain, and constitutes a major disability. 

The effusion is not accompanied bj'^ the signs which one associates 
with an active inflammation of a joint. There is little or no increased 
heat, no infiltration nor muscle spasm, no tenderness, and no constitu- 
tional I’eaction. The distention of the joint is evident upon palpation. 

With regard to duration, it ma}’’ be stated that the condition per- 
sists for years, and is liable to recurrences after intervals of freedom. 
Blanc recites a histoiy of twenty-two years’ duration. 

The clinical picture is striking; there can be no confusion with other 
joint-disease entities. Treatment has, on the whole, been exceedingly 
unsatisfactoiy. 

ETIOLOGY 

While the general symptomatology of the condition may be easily 
described and is generally understood, the etiological factors concerned 
in its development are not so clear. The complicated factors which are 
involved in the etiology of intermittent hydrarthrosis remain to be 
evaluated. Such an evaluation of etiological factors is attempted in the 
summary which follows. 

1. Age. Intermittent hydrarthrosis occurs predominantly in the 
third and fourth decades. Of fifty-seven cases, one had its onset at 
seven; seven between ten and fifteen; nine between fifteen and twenty; 
eighteen between twenty and thirty; thirteen between thirty and forty; 
four between forty and fifty; two between fifty and sixty years of age. 
In three cases the age was not stated (Benda ®). 

2. jSe.x. The incidence in the sexes is practically equal. In 
Schlesinger’s '' series there were thirty-two males and thirty-five females. 

3. Bace. All reported cases have occurred in whites. 

4. Heredity. With the exception of Blanc’s’” report of intermit- 
tent hydrarthrosis occurring in mother and daughter, there is little to 
indicate a background of heredity. In both mother and daughter the 
left knee was involved, and the periodicity of the attacks was the same. 
Schlesinger ’ reports the case of a woman with intermittent hydrarthrosis, 
one of whose two brothers, both sisters, and one cousin were similarly 
affected, the periodicity in each case being the same. 
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5. Trauma. That trauma plays an important role in a considerable 
percentage of cases is evident from a perusal of the reported cases. In 
Moore’s ® first case, the condition developed after unaccustomed scrub- 
bing of stone steps; a loose bodj’^ in the knee joint was present. A loose 
body was present also in his second case. Grandidier reports a tjTiical 
case in a woman of fifty-four which followed a severe fall on the knee. 
There are numerous other reported instances in which a definite trauma 
antedated the development of the condition; in this group must be in- 
cluded the writer’s first case. Over one third of the cases had a reason- 
ablj’’ laborious occupation. 

6. Infection. The only case on record in which a direct connection 
between intermittent hydrarthrosis and a general infection has been 
estabhshed by bacteriological methods is Baker’s remarkable case of 
undulant fever. In this there was a t 3 'pical intermittent hj-drarthrosis 
sjmdrome affecting both knees, and of seven months’ duration. An 
organism of the Brucella melitensis group was recovered from the blood 
stream, from the urine, and from the joint effusion. The use of a vaccine 
made from the organism resulted in a cure of the undulant fever, but 
onlj’' temporary amelioration of the hj'drarthrosis. 

In Pulawski’s case, an attack of tj-phoid fever had the apparent 
effect of establishing a definite periodicitj- in what was, prior to that 
infection, an irregularlj'- recurrent hj'drarthrosis. He reports finding an 
encapsulated coccus similar to the pneumococcus in smears of the joint 
effusion, but did not succeed in growing it on media. 

7. Arthritis. The association of intermittent hj'drarthrosis with 
“rheumatism” and rheumatoid arthritis has been frequentlj- noted. 
These cases should be divided into two groups: (1) those in which there 
is a previous historj^ of “rheumatism” or of infiammatorj' joint affections 
of undetermined character, with recoverj' without joint deterioration, 
and (2) those in which there was associated a concomitant rheumatoid 
arthritis. 

In the first of these groups, a few case reports relate antecedent 
“rheumatism”. Thus in Billroth’s “ and in Weisz’s single cases, a 
gonorrhoeal infection antedated the attacks. In Bierring’s ® case there 
was a well defined historj* of rheumatic fever. 

In the rheumatoid arthritis group, periodic effusions have occa- 
sionallj' been noted. Garrod reported eight cases of intermittent h\-- 
drarthrosis, five of which he classed as of the s\-mptomatic t^-pe, in tiie 
course of, and with the persistence of, the rheumatoid disease. Hart- 
mann reported a verj* atj'pical case occurring in the course of wide-spread 
joint involvement with rheumatoid disease. Breslauer's case is slichth' 
better in this regard. 

It must be stated here that the cases in the above mentioned group, 
while the^' maj* exhibit a certain periodicitj' of joint effusion, ma.v bo 
challenged for inclusion in the general group of intermittent hydnirthmsos. 

S. Menstruation and Prcgnanci;. 
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M 67} sir nation. In only 
a single case has an approx- 
imate parallel been drawn 
between the menstrual cycle 
and intermittent hydrar- 
throsis. Senator reports 
a case in which attacks of 
somewhat variable perio- 
dicit}", but commonly asso- 
ciated with menstruation, 
began one year after the 
onset of that function. 
Howe\'er, in the second 
case reported in the present 
paper, a ^■eIy definite asso- 
ciation of the C 3 '’cles of hy- 
drarthrosis and menstrua- 
tion was encountered. 

The. I7}fluence of Preg- 
nancy. Canonne reports 
the first case in which preg- 
nancy was a direct factor. 
Six weeks postpartum there 
occurred an inflammation 
of the ankle joint; during 
its recrudescence the right 
knee became the seat of an 
effusion which recurred at 
fourteen-day intervals. 
Panas reports the onset 
of the condition in a young 
woman six months post- 
partum. The condition per- 
sisted until she again be- 
came pregnant four years 
later, and recurred eleven days after abortion at seven months. In 
Blanc's report of two cases, the mother, after childbirth, exhibited an 
intermittent hydrarthrosis which lasted twenty-two years. Pans -- 
reports a case of nine years’ duration, which developed six months after 
the first labor. Fridenberg reports a case of seven years’ duration 
which intermitted entirely during two pregnancies. 

9. Neuropathic Pi'edisposition. Fere has reported five very atypi- 
cal cases in which psychic factors would seem to have played a role. 
Bum reports the case of a young neurasthenic male in whom an inter- 
mittent hydrarthrosis of the right knee joint developed. 

10. Sensitization, association with vasomotor disorders (Quincke). 



Fig. 1 

Gross appearance of the tissue from Case 1. 
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In 1924 Miller and Leiidn reported the case of a man who had had the 
condition for sixteen j'ears, and was apparentlj’’ cured by desensitization 
with intravenous typhoid vaccine injections, continued over a period of 
some months. Urticaria developed after each injection. The asso- 
ciation with asthma has occasionallj’^ been noted, as in Burchard’s 
case, in which the asthma alternated with the intermittent hj'drarthrosis. 
Schlesinger and also Garrod would like to allj’’ the condition with angio- 
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neui-otic oedema, although the number of such reported cases is quite 
small, and the association not well defined. 

11. Unknown Etiology. This group contains the larger number 
of cases in which no precise ctiologj^ could be established. 

PROGNOSIS 

All observers agree that the prognosis in the average case is not good, 
but that sometimes, with or without treatment, or despite treatment, the 
attacks will cease. Sometimes the attacks may cease in the affected 
joint, and the periodicity be transferred to another joint. Occasionally, 
a recurrence of the C 3 mle may take place after a long interval of freedom. 

TREATMENT 

Treatment on the whole has not been satisfactoiy. Quinin and ar- 
senic have been extensi^’el 3 ’■ used, seldom with success. Rest and splint- 
age ai’e of no a^mil, which is true also of the various ph 3 ’’siotherapeutic 
measures. Aspiration has been frequently applied, without affecting the 
course of the condition. Aspiration and lavage followed by iodoglycerin 
injections are reported to have been successful in two cases. lodin and 
carbolic acid solutions are reported to have resulted in improvement in 
two cases. Arthrotomy, with evacuation of the exudate, is reported as 
having been curative in one case. On the other hand, Nielson reports 
a case in which two arthrotomies were done without relief. 

Case 1. Male, aged twenty-six, Lithuanian parentage, married. Referred by 
Dr. E. M. Nash, Chief Surgeon, New York State Insurance Fund, on December 23, 1930. 

Seven, months previously he had been struck in the upper portion of the left calf 
by a falling plank. He was in bed at home for three weeks. At the end of that time 
he appeared to be quite well and he returned to his work as a plumber. Two weeks 
later, on a Monday, he experienced a drawing sensation at the back of the left knee. 
On Tuesday, the knee was su'ollen. On 33''ednesday, the swelling subsided. 

On alternate Mondays since that time, this cycle of events has recurred. The at- 
tacks invariably began with a drawing sensation in the calf and a sense of tightness in 
the knee joint. On Tuesday morning the joint ^Vas distended and uncomfortable. On 
Wednesday the swelling and discomfort gradually abated, and on Thursday the joint 
appeared to be quite fit for the demands which his occupation made upon it. 

Upon examination, which happened to coincide with the episode of effusion, the 
joint was found to be moderately distended with fluid, which limited the range of motion 
moderately. There was no increased heat, and no tenderness. An indefinite thickening 
could be felt in the upper third of the calf, evidently imbedded in the substance of the 
muscle. 

The patient was admitted to the Hospital for the Ruptured and Crippled on a 
Wednesday, five weeks later. The joint was aspirated; the Wassermann reaction of the 
blood and of the joint fluid was negative. The joint fluid was clear, and not abnormal 
in cellular constituents. The chemical examination of the blood showed that the blood 
sugar, uric acid, and urea nitrogen were within normal limits. The blood count was nor- 
mal; the blood pressure 135/70. 

The patient was purposely kept in bed in order that the next cycle might be ob- 
served under conditions of complete rest. On the second Monday afternoon he began 
to have some discomfort in the calf and a sense of tightness in the knee. On Tuesday 
morning the joint was, as usual, distended with fluid. Fifty cubic centimeters of clear 



IIsTEHinTTENT HYDRARTHROSIS OF THE KXEE JOEST 


455 


fluid Tvas aspirated, and of this amount eight cubic centimeters was reinjected sub- 
cutaneously (autoserotherapy). There was no effect upon the course of the C3'cle. 

An exhaustive sensitization study was then made by Dr. Will Cook Spain. Intra- 
cutaneous tests of 137 substances and organisms failed to show anj- reaction. The 
substances tested for are detailed below: 


Milk 

Egg 

Wheat 

Barlej’ 

Rice 

Oats 

Rj-e 

Commeal 

Buckn’heat 

Veal 

Chicken 

Beef 

Turkej’ 

Pork 

Lamb 

Goose 

Coffee 

Tea 

Chocolate 

Black pepper 

Nutmeg 

Allspice 

Clove 

Mustard 

Cinnamon 

Honej' 

Vanilla 

Lettuce 

Cucumber 

Radish 

Celerj- 

Na^'J• bean 

String bean 

Corn 

Asparagus 
Sweet potato 
Cabbage 


Lima bean 

IMiite potato 

Squash 

Spinach 

Green pea 

Cauliflower 

Turnip 

Onion 

Beet 

Carrot 

Tomato 

Mushroom 

Pineapple 

Grape 

Orange 

Raisin 

Grapefruit 

Apple 

Fig 

Cantaloup 

Rhubarb 

Pear 

Lemon 

Banana 

Prune 

Strawberrj- 

Blackberr>- 

Apricot 

Plum 

Raspberrj- 

Chern.’ 

Peach 

Pecan 

Almond 

Peanut 

Chestnut 

English walnut 

Cocoanut 

Smelt 

Codfish 


Salmon 

Crab 

Lobster 

Shrimp 

Bluefish 

Haddock 

Clam 

Flounder 

Scallop 

Mackerel 

Herring 

Halibut 

Oj'Ster 

Timothy 

Ragweed 

Orris 

Dust 

Dog epidermis 
Cat epidermis 
Goose epidermis 
Chicken epidermis 
Duck epidermis 
Rabbit epidermis 
Horse epidermis 
Horse serum 
Tobacco 
Le Page 
Sheep’s wool 
Silk 

Black flag 
Cottonseed 

.Staphjdococcus aureus 

Stapln-lococcus albus 

Pneumococcus IV 
Pneumococcus II 
Micrococcus catarrhalis 
Bacillus influenza 
Streptococcus hcmoh-ticus 
Streptococcus non-hcmolj'- 
ticus 


At the height of the subsequent att.ack on Tuesday. Februar;.- 17, 1031, operation 
w.as done. The joint was opened b\' what lias been dcscri!>ed bj* the writer r’ as the 
“general utility incision for exploration of the knee joint,” under tourniquet. This 
incision extended from the top of the quadriceps pouch in the middine douT.w.ard. 
sweeping around the inner m.argin of the p.atclla, then alonc-id'- tho patpHar trad >n. to 
the tihi.al tubercle. 
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Pig. 3 


Shows intense round-cell infiltration of the synovial membrane. 

Operative Findings 

Upon opening the joint, a considerable quantity of thin rather deep yellow fluid was 
evacuated. The synovial membrane was thickened about one-quarter of an inch, and 
presented several tab-like projections. It was pale pink in color. The infrapatellar 
fat pad was enlarged, and the synovial membrane covering it had a similar pale pink 
appearance. The articular cartilage of the patella presented a rather diffuse superficial 
fibrillary degeneration, evidently of traumatic origin. 

The synovial membrane was thoroughly excised; the fat pad was excised. Bleed- 
ing points AVere much more numerous than usual, and such ivere ligated. The joint was 
closed in layers. 
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Fig. 4 

High-power photomicrograph of an area in Fig. 3, demonstrating the round-cell 
infiltration and the marked oedema. (X 440.) 

A second incision was made over the upper portion of the c;df. Beneath the deep 
fascia, and imbedded in the muscle, was an ill definctl mas.= about two by three-quarters 
inches, of tough fibrous consistency, and presenting several brownish stains, evidently 
of hematogenous origin. This was excised. 

There was rather more postoperative reaction than is usual. The m.an was aflowe'J 
to walk on the sixteenth day, then liaaung had no evidence of any degree of recurrence 
of the previous cycle of effusion. The range of motion gnidually retumcil. .\t tlw end 
of three montlis he returned to his work, having at that time a ninge of motion to well 
beyond a right angle. 

One year after operation, there had liccn no further di.s.ib:bty nor any rr-eurrenee of 
effusion. 

The second case is from my .service at Bellevue Ho.-pit.-il. and -.v;;--- 
operated upon by my associate. Dr. Paul Colonna. 
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Fig. 5 

Section through the fibrous mass from the calf muscle. 


Case 2. Female, aged nineteen, single. Six years before, patient had an illness 
with fever and prostration which confined her to bed for two weeks. One month after 
her recovery the right knee swelled up and remained swollen for four or five days. In 
the course of one year she had frequent recurrences of the swelling for four or five days, 
but with no regularity. At the end of one year the left knee began to swell up in a 
similar manner. For six months this series of events continued in both knees. The 
right knee apparently got well, but the swelling remained in the left until her menstrual 
periods began at the age of sixteen, when, one month after the first period, the recurrent 
swelling took on a two-week cycle. After six months of menstrual periods she had an 
amenorrhoea of six months during which time she had no trouble with her knee, but on 
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Fig. 6 


From the second case, showing the slender slanting \dlli. This operation was 
done in a quiescent inters'al. 


resumption of menstruation the former periodicity recurred. This cycle continued for 
one year, when, without cause, the cycle changed to eleven days. 

Ten months previously she had had both semilunar cartilages removed at another 
hospital, \\'ithout any effect on the swelling or periodicity. She liad likewi.=c liad aspira- 
tions without any effect. 

On July S, 1931, during a quiescent interv.al. the left knee joint was opene<l by the 
general utility incision. congested s>-no\'ial membrane was excise<l, and the Joint 
was closcil in layers. 

The postoperative course was uneventful, c.\rept tliat a considemble restriction of 
movement remained, which t\'as somcwlmt improved by a .'ubsequont manipulation 
under anaesthesia. Eight months after oi)eration. the joint movement was from 1^ 
to 120 degrees; there had lieen no recurrence of the effu'-ion in either knee. 


The report of the microscopic pathology a.= made by Dr. John It. 
MaeWhorter was as follows; 
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Fig. 7 

High-power photomicrograph of the synovial membrane from Case 2. 


Case 1 

“Sm’g. Path. No. 858, Hospital for the Ruptured and Crippled. The sections show 
that the synovial surface is arranged in the form of somewhat flattened villi. The villi 
are made up largely of rather recently formed granulation tissue which is characterized 
by many endothelial line blood spaces and young connective-tissue cells of the fibroblastic 
type. The tissue as a whole is rather strikingly oedematous. There is a diffuse and pro- 
fuse infiltration with lymphocytes in the villi and in the tissue immediately below the 
synovial surface. 

“The rest of the section is made up of dense connective tissue, adult fat, and many 
sclerotic blood vessels. 

“The small tumor mass from the calf consists of dense connective tissue and cartilage. 


Case 2 

“Surg. Path. No. 1949/31, Bellevue Hospital. Sections show the synovial surface 
covered with villi which for the most part are long, slender and branching. Structurally 
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they are made up of fairly firm, moderately adult connective tissue and rather thick- 
walled blood vessels. This tissue as a whole is onlj- slightly oedematous, and is but 
moderately infiltrated with round cells. The round-cell infiltration is confined almost 
entirely to the villi. 

“The rest of the section consists of dense connective tissue, fat, and thick blood 
vessels. 

Remarics upon the Comparison of Sections from the First and Second Cases 

“The manner in which the two sections differ is this: sections of the first case are 
characterized by flattened -idUi, recentl}’ formed granulation tissue, oedema, and verj- 
profuse round-cell infiltration. 

“The second case is characterized bj-long, slender -i-illi, well formed connective tissue, 
onl 3 ’ slight oedema, and verj' moderate round-cell infiltration. 

“In the first case, there is present an active process; in the second, the picture is 
one of inacti\dtj'.” 

SHMXLA.Ry AND CONCLUSIONS 

Intermittent hj’-drarthrosis in general has hitherto been regarded 
as a medical curiosity of unknown pathogenesis and in which treatment 
has been decidedly unsatisfactor3^ 

Two typical cases of intermittent hydrarthrosis of the knee joint, of 
diverse etiology, are reported in which apparent cure was obtained fol- 
lowing the operative removal of the synovial membrane. 

The etiology in the first case was definitely traumatic, and the condi- 
tion was associated vdth a fibrous tissue mass in the calf muscle, the 
probable origin of this mass being a hematoma of that region. The 
attacks were of nine months’ duration, came on five weeks after the 
traumatism, and persisted despite aspiration, rest in bed, and autosero- 
therapy. No clinical hj'-persensitiveness could be demonstrated in the 
history or by exhaustive tests. 

The etiology in the second case was obscure, but definitely related 
to menstruation. The semilunar cartilages had been removed at another 
hospital. She had had repeated aspirations without effect. 

Despite the fact that rarely recurrences of this disorder maj- take 
place after long intervals, it is nevertheless felt that, on the basis of the 
above observations, sjmovial e.xcision offers the best prospect for the cure 
of the condition. 
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THE BIFURCATION OPERATION * 


A SrcTDT OF Late Results 

BY CHESTER S. LOWEN'DOEF, B.S., M.D., Y'OUNGSTO'VYN’, OHIO 

The bifurcation operation, because of the simplicity and rapidit 3 ' bj* 
which it may be performed, is not a formidable procedure. It should not, 
however, be used indiscriminately'- for all hip diseases. But, when the 
dangers of extensive operations become too threatening, it maj’ be used 
as a substitute for the more anatomical reconstructions. 

This report concerns the late results from fourteen cases in which the 
bifurcation operation was performed in the Orthopaedic Department of 
the State Universitj’- of Iowa. It is hoped that the analy'sis will aid in 
indicating the advantages and the limitations of this palliative method. 

Indications 

The bifurcation operation was performed first in cases of irreducible 
congenital dislocation of the hip, when no other means was available for 
placing the femur firmlj’- underneath the bony pehds. Since then the field 
has been enlarged to include ununited fractured neck of the femur, osteo- 
arthritis of the hip, suppurative arthritis with pathological dislocation. 
Others have also mcluded quiescent tuberculous hips and Charcot hips : 
but we do not make these indications for reasons that will be brought out 
later. Among these various conditions we are faced with a common 
sj^mptomatology that requires urgent relief. Uniformly we find pain on 
motion, instability' upon weight-bearing, and deformity. 

Other reconstructive measures alle\iate these symptoms in these hip 
conditions, but such operations entail an additional risk which the general 
status of the patient may^ not permit. It has been shown that the more 
extensive operations carry a greater risk. In an analysis of our Whit- 
man reconstruction operations, which was recently published, it was 
found that only seven of sLxteen patients had an uneventful convalescence. 
There was no shock following any of our bifurcation operations. Elderly- 
patients with hypertension, arteriosclerosis, and nephritis are usually- 
considered poor surgical risks. Yet among the patients of this series 
there were two with a systolic pressure of 200 and several with marked 
arteriosclerosis. One patient was sixty-seven years old. The average age 
of those operated upon for non-union of fractured neck of the femur and 
osteo-arthritis of the hip was fifty-eight. The bifurcation operation car- 
ries so little danger that it can be performed on patients where other oper- 
ations might be contra-indicated. 

The amount of bony tissue still available for weight-lx-aring is an- 
other important factor in considering operative indications. The aveniee 
length of time before operation, in our p.atients with fntetured neck of the 

* From the Department of Orthopaedic Surgery, State L’niverrity of Jr- a. lo-aa 
City, Iowa. 
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femur, was nine months. During this time the neck had partially or com- 
pletcb’- absorbed. The head and most of the neck were destroyed in sup- 
purative arthritic cases of this series. Under such circumstances anatom- 
ical reconstruction is ncarl}'^ impossible. 

Contra-Indicoiions 

In this clinic, we have had onl}’- two cases of Charcot hip and two 
cases of quiescent tuberculous hip upon which the bifurcation operation 
has been performed. This is too small a number for giving a definite 
opinion in opposition to opinions based on larger series. However, since 
both tuberculous patients developed sinuses that have been open for years, 
and since, in both cases of Charcot hip, the acetabula disintegrated pro- 
gressivelj^ above the sujoporting fragment of the femur, again leaving 
no bony support, we would naturallj' hesitate to recommend the operation 
in these conditions. 

It has been mentioned elsewhere that the bifurcation operation is a 
simple arthroplasty, a pseudarthrosis between the pelvis and femur with 
the former capsule as the interposing tissue; nevertheless, this operation 
can not be performed upon ankylosed hips; the entire femur must be mov- 
able in order that the proper results may be obtained. This operation 
will not in any case increase the motion over that already present. 

Complications 

To prevent most of the possible complications, strict attention must 
be paid to the details of the operation. Probably the most common 
complication is unnecessary shortening. This may occur if the osteotomy 
is performed too low on the shaft of the femur. Then, in order to obtain 
bony support, considerable displacement becomes necessary. The possi- 
bility of injury to femoral vessels appears great to many observers. Yet, 
among our own cases and in those of the literature, we find no evidence 
that such a complication has actually occurred. Care in the selection of 
site of osteotomy and in the manipulation following osteotomy, during 
which one guards against hyperextension, is all that is required to pre- 
vent such a disaster. 

While it is common knowledge that fractures in and about the 
intertrochanteric region usually heal with bony union, still non-union may 
occur. This complication has occurred in a very small percentage of 
cases recorded in the literature. We have had only one case of non-union 
and that occurred in a patient with a tuberculous hip, who also developed 
a persistently draining sinus. 

Failure to have the femur support the pelvis is due to failure to prop- 
erly perform the operation. Infinite care must be exercised, so that the 
osteotomy is not too high on the femur and so that the displacement of 
the lower fragment is accomplished; otherwise, the necessary bifid effect 
is never obtained. If the osteotomy should be placed too high, then the 
lower fragment, following displacement, would not abut the bony surface 
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of the pehns. If no or improper displacement should occur, then the fe- 
mur would also fail to fall under the weight-bearing hne. Such errors in 
technique occurred in five cases among our original hst, and, since they 
were really not bifurcation operations to begin with, thej' have been 
excluded in this study. 


LaT£Ral\^ev/ /^NXEiproij'Vrsv/’ Cross -S-5 


T:3;f 



The direction of the osteotome and the plane of osteotomy. 


Procedure 

The principles of this operation are exceedingly simple. However, 
one must recognize that e.xact knowledge of everj- phase of the operative 
technique is necessary and that this technique must be applied with the 
utmost precision. It is with this fact in mind that I repeat the details 
of the operation, which has alreadj' been described in the literature. 

First of all, one plans the location of the osteotomy with the aid of the 
x-ray plate. In order to do this properly, the exact point on the pelvis, 
which is to receive the support of the femur, must be determined. This 
pelvic point of support varies with each individual and with the pathologi- 
cal condition present. It, therefore, may be the center of the acetabulum, 
as in the case of a dislocated femur, or the lower border of the acetabulum, 
or the lower edge of the head, as in ununited fractured neck of the femur 
or osteo-arthritis of the hip. The next step in determining the location 
of the osteotomy is to decide where the supporting point of the femur 
should come. This point, on the roentgenogram, is a point on the medial 
side of the femur, horizontally opposite the above mentioned point on the 
pelvis. If this femoral point should be too low, then imncce.«sar}- .shorten- 
ing would result. The relation of this point to other structures is of no 
importance. As Hass states, “Tlie site of osteotomy accordinc to the 
femoral head varies, but is decided quite accurately in every instance". 
One is now ready to draw a line on the roentgenogram, oblitjuely down- 
ward and laterally across the shaft of the femur. Tiie (iegiee of angu- 
lation required is approximately forty-five degrees or less. In order to 
properly carry out such well laid plans during the operation, a protx' may 
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Fig. 1 

R. F., aged fifty-five, fracture. Bifurcation intertrochanteric, no pain, negative 
Trendelenberg, good motion, no increased shortening. Good result. Final roent- 
genogram. 

be bent from the tip of the greater trochanter down along the shaft and 
along the proposed site of osteotomy. This probe may be sterilized and 
inserted over the femur at operation. 

At operation the patient is placed on the opposite side, so that the 
operative field shall be above. A linear incision is made over the lateral 
surface of the femur so as to expose the tip of the greater trochanter and 
several inches of the shaft. After the periosteum has been elevated, the 
probe is placed in the wound approximately in the same manner that it 
had been on the roentgenogram. Thus, the beginning and the angulation 
of the osteotomy line are established. However, the osteotomy is formed 
obliquely in the frontal, sagittal, and tranverse planes. Therefore, the 
osteotome must be rotated so its anterior border is superior to its posterior 
border, while at the same time it is tilted in order to be driven in and up. 
In other words, the chisel travels from lateral, distal posteriorly to median, 
proximal anteriorly. The result will be a large, elliptical raw surface 
(See Diagram 1) . The femoral point for supporting the pelvis is in reality 
the anteromedian pole of the ellipse. The need for an ellipse with an 
anteromedial direction is not obvious. It is clear that an oblique osteot- 
omy with the point anterior would be useless ; but one must remember also 
that the shaft of the femur is not in the same frontal plane as the head. 
There is normally about twenty-five degrees of anteversion to the neck of 
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the femur, and the axis of the head of the femur runs forward, upward, and 
inward with respect to the shaft. Since the shaft is behind the acetab- 
ulum, normallj’^ and under pathological circumstances, the anterior angu- 
lation, or the tilt in the sagittal projection of the osteotom3^, is quite neces- 
sar3^ The degree of anterior tilting of the osteotom3^ varies, accordingl}^, 
as to whether the acetabulum is empt3’’ or contains the femoral head. 

After the osteotom3^ is completed, the thigh is abducted with one 
hand, while the upper portion of the lower fragment is pressed mediall3’ 
with the thumb of the other hand. Upon this manipulation the shaft of 
the femur glides past its upper fragment. When the femur has been 
displaced a fraction of an inch, one will note that it will override no 
further for it now rests underneath the bon3’' ledge of the pehis. The 
wound is then closed in la3'ers. 

The patient ma3^ now be carefull3’^ turned on his back in order to apph' 
a plaster cast. The extremit3’’ is placed in abduction, which varies from 
thirt3’^ degrees in cases of ununited fractured neck of the femur to fifteen 
degrees in cases of osteo-arthritis. Slight internal rotation is ad^•isable, 
since there is a tendenc3’’ to develop an external rotation deformit3'. 
The thigh is left in neutral position in the sagittal plane, special care being 
taken to prevent h3^perextension. It is customar3' in this clinic to apph' a 
double hip spica with a short torso, instead of a high single spica, since the 
former allows greater freedom of the chest and abdomen. 

The ordinar3’’ postoperative care is required. The patient remains 
in his first cast six weeks to two months. Then, according to the roent- 
genographic evidence of the degree of bon3' fusion, another single hip 
spica is applied, and the patient is allowed on crutches but without 
weight-bearing; or ph3'siotherap3’’ is instituted for another month. In 
approximate^’- three months the patient gradualh' commences weight- 
bearing. 

Fourteen bifurcation operations were available for stud3' in this series; 
the3" have been personall3' observed over an average period of twent3'- 
seven months. These operations had been performed b3' Dr. Steindler 
and his staff. Excluded are onl3' the at3'pical osteotomies with their 
various individual modifications. 

The immediate postoperative convalescence in these cases was uni- 
forml3' uneventful. No shock occurred following the operation. There 
was no circulator3' disturbance due to the operation. Pneumonia de- 
veloped in one patient who was an exceedingh' poor risk and pre.^ented 
bilateral Charcot hips, a Charcot ankle, and tabes dorsalis. 

The relationship of the ostcotom3' site with the lesser trochanter has 
concerned several writers. We found, upon examining postopcr.it ive 
roentgenograms, that there were five subtrochanteric and nine intertro- 
chanteric osteotomies. There was no relation l>etween the.^c findings and 
the functional outcome of the operation. 

Since it has been customar3’ in this clinic to use other method-, no 
cases arc reported here of the bifurc.ation openition for old concenital (its- 
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located hips. Yet the bifurcation operation was indicated primarily for 
this condition and it is thus used successful!}’- elsewhere. Our series in- 
cluded six cases of ununited fractured neck of the femur, two of osteo- 
arthritis of the hip, two of suppurative arthritis with pathological 
dislocation, two of the Charcot hips and two of tuberculous hips. 

Patuless7icss 

The relief from pain and instabilit}'-, which the bifurcation operation 
affords, is its chief advantage. The patient’s trouble of this nature is due 
to the clastic suspension of the body weight upon the soft tissues over the 
end of the femur. Notwit hstanding the tlicoi’ctical objections that have 
been raised, it is the experience of others, and of this clinic, that the 
pressure from the new supporting surface of the femur against the old 
capsule or the peh’^ic periosteum does not cause pain. ElcA’-en of the four- 
teen cases reported were completely freed from pain by the operation. 
The other three, Avhich were among the failures, had Jess pain than before 
operation, although it was not entirely absent. 

SlabiUty 

The stability which followed the operation Avas so greatly improved 
in most cases that nine of the fourteen cases needed no support AA’hatever. 
Tavo patients had a negatiAm Trendelenberg sign. Crutches AA’ere still 
necessary for tAvo patients AAUth fractured hips, one Avith a Charcot hip, 
tAVO with tuberculous hips. Tlie tAVo Charcot hips Avere the only ones 
that permitted telescoping postoperatively. 

Mobility 

While this operation does not afford the amount of mobility that is 
often possible in the nicer anatomical reconstructions, still a useful range 
of motion is usually obtainable. A flexion contracture of approximately 
fifteen degrees Avas present in most of the cases, but there were no other 
contractures. The operation did not increase the amount of motion over 
the preoperatiAm range, but it did correct the preexisting deformities. 
The least motion resulted among the osteo-arthritic cases. But these 
patients had very little useful moAmment before their operation. The 
abnormal mobility in the two Charcot hips was a disadvantage, since the 
hips could telescope and could not be Amluntarily controlled. The pre- 
operative range of motion Avas nearly all I’etained in the tuberculous cases. 

Shortening 

A reasonable amount of shortening is to be expected following any 
reconstruction operation on the hip. The average shortening due to this 
operation in the eight fracture and osteo-arthritic cases, was one-quarter 
of an inch. In return for the improved alignment of the extremity, this is 
a negligible quantity. Because of the disintegration of the acetabulum in 
the two Charcot hips, and the resultant excursion and telescoping, there 
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was shortening averaging three inches. From our inability to cletermir 
on the roentgenogram the exact point on tlie pelvis where the femur woul 
find anchorage, there occurred perhaps more shortening in the cases ( 
suppurative arthritis with pathological dislocation than otherwise woul 
have been the case. Yet the beneficial postoperative features obviate 
such slight disadvantage as the increased shortening produced. 

En^ Eesults 

The end results of these fourteen cases may be determined on th 
consideration of the relief of pain, the stability, the alignment, th 
mobility, and the shortening that followed the operation. One must als 
remember the poor preoperative condition that many of these patient 
presented, and remember that the bifurcation operation was indicated as ; 
last resort. Eight among the fourteen cases may be classified as having ; 
good functional result. The bifurcation operation gave a good result i] 
all osteo-arthritic and pathological dislocated hips. It failed in al 
Charcot and tuberculous hips. One patient with a fractured neck of th( 
femur is now able to walk three miles a day without discomfort. Other; 
follow their occupation with little impediment. Most of them notic( 
certain little inabilities, — e.g., putting on their shoes. 

Analysis of Poor Results 

From the type of patients considered here, it would be too much tc 
expect any operation to be a panacea. It is, therefore, not surprising thal 
six of the fourteen cases were failures. Careful analysis of each case ma}* 
reveal the reason for failure to improve by operation. Two patients with 
fractured neck of the femur failed to be improved by the bifurcation oper- 
ation. One of these was an obese, diabetic man of fifty-three, who had a 
mid-thigh amputation of the opposite extremity and an arthrodesed knee 
on the side of the fractured hip. Following operation, he is still confined 
to crutches and still has pain in his hip. The other patient, a woman of 
sixty-four with generalized arteriosclerosis and hypertension, was a poor 
surgical risk. Although she withstood the operation markedly well and 
without any shock, two weeks later she complained so bitterly of pain in 
both heels that the cast was changed. Unfortunately the fragments 
slipped slightly following this procedure. A year after operation she still 
complains of pain in her hip and heels and refuses to walk without 
crutches. However, careful clinical examination fails to account for her 
subjective findings. 

The roof of the acetabulum in each of the Charcot hip cases disinte- 
grated following the operation, and thus the supporting portion of the 
femur dislocated from the resulting shallow acetabulum. We had a 
similar experience with the Whitman reconstruction operation in this 
condition. It is now felt by us that all reconstructive measures are contra- 
indicated in Charcot hips, since the motion that results is not controlled, 
and the stability is only temporary. 
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TABLE I 


SuMMAUY OF Cases 



IJnunUcd 
Fractured 
Neck of 
Femur 

OMco- 
A rlhrilis 
of 1 1 ip 

Stippuralirc 
Arlfirilis with 
Pntholnqicat 
Dislocation 

Charcot 

I I ip 

Tubercu- 
lous Hip 

Number of cases .... 

G 

2 

2 

2 

2 

Average age 

5S 

50 

IS 


17 




Sex: 

Male 

0 

1 


. 1 

1 


Female 

4 

1 

2 

0 






Average length of obser\'ation — 27 months 


TABLE II 


Postoperative Findings 



Viiuniicd 
Fractured 
Neck of 
Femur 

Ostco- 
Arthritis 
of Hip 

Sitppuratirc 
Arthritis icith 
Pathological 
Dislocation 

Charcot 

Hip 

Tubercu- 
lous Hip 

Roentgenogram of os- 
teotomy site : 
Subtrochanteric. . . 
Intertrochanteric. . 

1 

5 

2 

2 

2 

2 

Pain: 

None 

4 

2 

2 

1 

2 

Slight 

2 



1 







Support needed : 

None 

4 

2 

2 

1 


Crutches 

2 



1 

2 







Average range of 
motion : 

Flexion 

55 degrees 
20 degrees 
10 degrees 

0 degrees 

10 degrees 

0 degrees 

0 degrees 

0 degrees 

35 degrees 

30 degrees 

0 degrees 

10 degrees 

90 degrees 
30 degrees 
35 degrees 

60 degrees 

Abduction 

30 degrees 

Adduction 

20 degrees 

Rotation 

20 degrees 



Average 

shnrfcning 

inch 

inch 

ll^ inches and 

3 inches 

3 inches 

No data 




End Results: 

Good 

4 

2 

2 



Failure 

2 



2 

2 








Average flexion contracture — 15 degrees 


Our results in quiescent tuberculous hips were sad. One such hip, 
with a calcified intrapelvic abscess, was bifurcated, but a sinus later 
developed, which has been draining for six years. In the second tubercu- 
lous hip operated upon by this method, a sinus developed, now of eighteen 
months’ duration, and the fragments of the osteotomy also failed to unite. 
Although Hass gives sixty-six per cent, of good and thirty-four per cent, of 
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sufficient results in a much larger series of tuberculous cases, nevertheless, 
under our own circumstances, we must hesitate to recommend the bifurca- 
tion operation in this condition. 


smiMARY 

This is a stud}’’ of results of the bifurcation operation in fourteen 
cases. The procedure is a palliative measure which has a definite field of 
indications. It is a simple method, carrjung httle surgical danger, but 
requiring strict attention to details in order to obtain good results. The 
series here reported included patients with fractured neck of the femur, 
osteo-arthritis of the hip, dislocated hip, Charcot and tuberculous hips. 
Eight good results were obtained by this operation. 

It is with sincere appreciation that the writer acknowledges the privilege of pre- 
paring this report and the guidance shown him bj' Dr. Steindler. 

BIBLIOGRAPHY 

1. Albee, F. H.: Reconstruction and Plastic Operations on the Hip. J. Am. Med. 
Assn., LXXXi'’, 1345, 1925. 

2. Ashley, D. D. : The Lorenz Bifurcation Operation. New York Med. J., CVII, 136, 
1923. 

3. G.vliajtd, W. I.: The Bifurcation Operation. Indications, Technique and Results. 
Surg. Gimec. Obstet., L, 90, 1930. 

4. Hass, J. : Zur Technik der Lorenzschen Bifurkation. (Die Schnlg Frontale Osteo- 
tomie.) Ztschr. f. Orthop. Chir., XLIII, 481, 1924. 

5. Hass, J. : Die Lorenzsche Gabelung und ihre Anwendungsgebiete. Ergebn. d. Chir. 
u. Orthop., XXI, 457, 1928. 

6. Lorexz, a.; Ueber die Behandlung der Irreironiblen Angeborenen Huftlu-Yationen 
und der Schenkelhalspseudarthrosen mittels Gabelung (Bifurkation dcs oberen 
Femurendes). Wiener IGin. Wchnschr., XXXII, 997, 1919. 

7. Lorexz, Adolph: A New Method of Treatment of Irreducible. .Acquired or Con- 
genital Hip Dislocations. New York Med. J., 117, 130, 1923. 

S. LowEXDonF, C. S. : 'SMiitman Reconstruction Operation on the Hip Joint ; an Analy- 
sis of Late Results. Arch. Surg., XXA’, S63, 1932. 

9. Reich, R. S.: The Bifurcation Operation for the Treatment of Irreducible Disloca- 
tions of the Hip Joint. J. Bone and Joint Surg., VII, 59S, July 1925. 

10. Speed, J. S.: Reconstruction Operation on the Hip, J. .4m. Med. Assn., LXXX\TI, 
1631,1926. 

11. Steixdler, a.: Lectures on .4dv.ancod Ivincseologj-. (Unpublished.) 



FEACTURE SEPARATION ("SLIPPING”) OF TPIE 
LOWIOR FEMORAL EPIPHYSIS 

Report of a New Procedure for Reduction 

BY EDWARD P, IIEUEER, M,D., KANSAS CITY, JIISSOURI 
AllcmUng Surgeon, Orlhopacdic Dcpmimcnl, Kansas CHy General Hospital 

Slipping of the lower femoral epiph3'-sis is not a very rare accident and 
invariabl}'^ occurs before the twenty-first j’-ear. The difficulties encoun- 
tered in reduction arc onl}’’ second in importance to the possible damage 
to the popliteal vessels in the original accident, or b}’’ the manipulative 
attempts of the surgeon. 

So far as the author is able to discover there is nothing in the litera- 
ture comparable to the technique emplo5'ed in the case reported below. 
The usual method is to try horizontal e.xtension and manipulation. Fail- 
ing in this, various manoeuvers — such as that of Hutchinson and Bar- 
nard ^ — are usuall}’’ tried, or trac- 
tion on a double inclined plane. 
In a rare case open operation is 
done. 

ICurlander - of Cleveland re- 



Fig. 1 


£ 7> H 



Diagram illustrating the principle applied in the reduction of a 
case of posterior fracture separation of the lower femoral epiphysis. 

ported three cases of his own, — two of posterior displacement 
and one of anterior, all three in youths from ten to nineteen 
years of age. All were handled by manipulation, and one 
later required amputation through the lower thigh, after 
gangrene had developed from injury to the popliteal vessels following 
two attempts at reduction under general anaesthesia. He called atten- 
tion to the few reported cases of this fracture and to the fact that none 
of the standard American texts described the condition or its treatment 
except Scudder. Manipulation was the only treatment suggested. This 

474 







476 


E. P. ItELLEP 


is, therefore, the only case known to the author in which a skeletal traction 
procedure has been used. 

F. K., boy aged twelve, Kiinsa.'? City Genenil Hospital No. 30532, admitted to chil- 
dren’sward of Kansas City General IIosi)itaI December 2, 1031. Roentgenogram showed: 
"... fracture of the lower end of the left femur entering into the epiphyseal junction. 
The epiphysis and medial condyle are disj)laccd inw.ard and backward” (See Figure 2). 

The c.vtromity was at once [dared on a liohler frame, with adhesive traction from 
the knee down, in the hope th.al traction on a two-plane principle would effect some 
reduction. When it became apparent, tiiat no good was being accomplished, thirty-six 
hours after admission, a Kirschner rustless wire was passed through the upper tibia, and 
the weight cord rigged as shown in the illustration. Under primary ether anaesthesia in 
the dressing room attached to the ward, upward pull was exerted, while a house doctor 
kept firm pressure on the shaft of the femur as it lay on the Bolder frame. Reduction 
was simple and, as shown in Figure 3, complete. The boy was allowed to remain in 
traction, with the splint rigged as shown, for a period of twelve daj’s, when it was deemed 
safe to remove him from the traction apparatus, applj* a cast, and send him home. 

At no time was the boy in any discomfort as a result of the Kirschner 
pin or the attached traction. The system used was not calculated to 
endanger the popliteal structures in any wa}'-, and is in marked contrast 
to the manipulative method reported b}'^ authors up to the present time. 
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SLIPPING OF THE UPPER FEMORAL EPIPHYSIS * 
Treatjient es' the Pre-Slippixg Stage 

BY S. A. JAHSS, M.D., NEW Y'ORK, N. Y. 

Although many forms of treatment for this condition in the pre-slip- 
ping stage have been tried, the end results have not been consistentlj’’ 
good. These treatments have consisted of rest in bed, with or without 
traction, plaster spicas, braces, and, finall3’-, drilling of the epiph3’seal 
plate with the introduction of bone slivers. The last procedure cannot be 
considered a conseiwative measure. 

The time element and the possibilit3’’ of further shpping are the two 
most important objections to these procedures. As long as the head re- 
mains loosely attached to the neck, it may become displaced. Why this 
takes place is still unknown, but the fact remains that such is the case. 

It is a known fact that all cases of slipping epiph3’ses heal eventuall3'. 
This can only be explained by assuming that the continued trauma of 
shpping causes a premature ossification of the epiph3'seal plates of the 
head and neck. This reason ma3^ seem far-fetched, but it has been seen 
in cases of injur3’’ to the epiph3’-ses of the lower end of the humerus •«ith 
the resultant deformity of either cubitus varus or cubitus valgus. 

The idea of suppl3dng trauma then presented itself and the following 
method was evolved. 

Traumatization of the Epiphyseal Line 

With the patient full3" anaesthetized, the limb is brought into a posi- 
tion of full extension, slight internal rotation and about ten degrees of 
adduction. In this position the greater trochanter is most prominent. 
A piece of thick, heav3' felt is placed over the greater trochanter and part 
of the shaft. Two strips of adhesive plaster hold it in position. An 
assistant stands on the opposite side of the patient and exerts counter- 
pressure on the pelvis and thigh of the normal side. B3' means of the 
Cotton hammer, four or five rather vigorous blows are struck. The 
direction of the force is in the line of the neck. The trochanter receives 
the brunt of the trauma, which is transmitted through the neck to the 
epiph3'seal line. The limb is then immobilized in a long plaster spica in 
a position of about 170 degrees, full abduction, and slight internal rota- 
tion. 

After-Treatment 

After one week the patient is allowed to walk with the aid of crutches. 
The shoe on the normal side is raised. After three inontli'; the plaster i.-^ 
bivalved and active treatment, consisting of diathenin*, rna'^-age, and 

• Fn'm the service of Dr. Herman C. rrauenth.-.!. 
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active motion is instituted, if there is occasion for it. In the three cases 
here reported, two needed no treatment, whereas the third required only 
two weeks of treatment. Further protection of the hip is not entirel5' 
necessary at this time. As a measure of caution, the patient maj’ be asked 
to wear a Thomas walking cah'per brace for a short time. 

CASE REPORTS 

Case 1. C. M., male, twelve and one-half j'ears of age. Child began to limp about 
the middle of July, 1931 ; at that time, there was no pain associated with the limp. The 
child, however, tried to favor that extremit3-. This limp lasted onlj' one day, after 
which he again walked normalh'. He was then sent to camp for three weeks. During 
the last week at camp, he again developed a painless limp for one daj*. After returning 
to the eit}', he limped for three daj-s (third week in August). In September, this hap- 
pened again. These attacks of limping had followed violent e.vercise, and had always 
been transitorj*. 

Physical examinalion revealed a thin, well developed j'oungster, not acuteK' ill. 
He walked with a limp, bodj’ being tilted about fifteen degrees to the left even- time 
weight was borne on the left lower e>rtremit5-. Motion at the left liip was practically 
normal in range; there was a sb'ght restriction of internal rotation. He was admitted 
to the Hospital for Joint Diseases on September IS, 1931. 

Roentgenographic examinalion on admission (Fig. 1) showed a widening of the epi- 
phj’seal line and fragmentation of the epiphj-seal end of the diaphysis. There were 
irregular areas of absorption for a distance of one-half inch distal to the epiphysis; no 
slipping of the epiphj-sis proper. 

Operation on September 2S, 1931. Readmitted on Januarj- 7, 1932. 

Roentgenographic examination (Fig. 2) at this time revealed no fragmentation, a 
rapid filling in of the areas of absorption, the appearance of a normal epiph.vsejil line 
■ndth ossification at its central portion. 

Physical examination a few daj's later revealed a normal range of motion at the hip. 

Case 2. J. L., male, fourteen and one-half years of age. Chief complaint, limp; 
duration, three months. About four months ago, while standing on a bed spring, 
patient’s left leg slipped through an opening in the spring. He fell but apparently did 
not injm-e himself. Tliree months ago he began to limp but had no constant pain. On 
arising from a sitting position, patient e.xperienccd pain in his left hip, but this p.ain 
graduallj- diminished and finally would disappear after walking a short distance. The 
limp, however, persisted, but had not become more pronounced since its onset three 
months before. He was admitted to the Hospital for Joint Disea.ses on October 2, 1931. 

Physical examination revealed an obese bo\-, white, “Frohlich” t.vpe, not acutely ill. 
Weight, 1575<4 pounds. He walked with a limp, Irodj- tilting fifteen degrees to the left. 
Angle of greatest extension ISO degrees, angle of greatest flexion 70 degrees. ,\bductioa 
35 degrees, adduction 15 degrees, external rotation -15 degrees, internal rotation 0. 
Limbs wore equal in length. 

Roentgenographic examination (Fig. 3): .4b.=orption of the neck dist.al to the epiphy^ 
cal line, more marked in its latcnil iwrtion. Xo slipping of the epiph\>i=. 

Operation on October 5, 1931. Readmitted on January 7. 1932 

Roentgenographic examination (Fig. -1) at this time showe<l comji’ete uninn i>^:wr^r: 
the head and neck of the femur; no area of absorjition. 

On January 30, 1932, patient slipped and fell, su^aininga traiimritic sxT.'.-. it:- of 
left knee. Motion at the hip remained unimp.aired and there wa= no p;.ir. in the .hip. 
.At this time full motion at the hip was present. 

Having had such gratifying results with the.s-c ver\- e.,rly jt Tr.-.s p,; • , 

appl.v the E;;imc form of treatment when a ca.se with mild .‘lipping prT-<.-r.tr- • i'- 
much as the shortening was alvnit one-half of one inch an ! tl.e rt.r.g,' , f rr; t; n f 
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good-, it was thoiiglit that it would I)c best to obtain union witli the slight slipping, rather 
than to at.teinj)t to break up the insecure union of the head to the neck and then manipu- 
late it to obtain perfect anatomical replacement. 

Case 3. D. K., female, ten years of age, white. Chief complaint, limp. 

Histori/: Five months jirior to admission to the hospital, she slipped, while skating, 
striking her right hip against the pavement. Three days later she complained of pain in 
the hip, which gradually subsided in about three days. One week later the pain returned 
for a period of three days and then subsided completely. One month ago the child began 
to limp but had no pain except when she took the first few steps or after sitting for a 
considerable length of time. She also complained of a tired feeling in the hip after 
walking short distances. She was admitted to the Hospital for Joint Diseases February 
5, 1932. 

Physical cxaviinalion revealed an obese female of the “Frdhlich” t 3 'pe. As the 
child walked, there was a tilt of the bodj' to the right of twentj'-five degrees. The 
Trendelenberg sign was positive on the right. The right lower e.vtremitj' was held in a 
jiosition of twenty-five degrees of external rotation. From this point it was possible to 
internalbv rotate the limb fifteen degrees. Therefore, there was a ten degrees’ external 
rotation deformity present. Internal rotation was 0; external rotation, normal. Angle 
of greatest flexion 70 degrees, angle of greatest extension ISO degrees. Abduction 35 
degrees; adduction 20 degrees. Length of the left lower extremit}’’ was thirty and three- 
quarters inches; length of the right lower extremitj', thirty and one-quarter inches. 

Rocntgcnographic examination (Fig. 5) at this time showed a slight lateral displace- 
ment of the neck, condensation of the epiphj’seal line (the result of posterior rotation 
of the head, causing an overlapping of the head on the neck), absorption of the neck just 
distal to the epiphj’seal line, more pronounced at its medial aspect. 

Operation Februaiy 8, 1932. Readmitted to the hospital April 26, 1932. 

Rocntgcnographic examination (Fig. 6) at this time showed the complete absence 
of these areas of absorption with union of the head to the neck. 

Physical examination on May 3, 1932, revealed a complete return of the normal 
range of motion at the hip. 


SUMMARY AND CONCLUSION 

By traumatizing the epiphyseal line, it is possible to obtain premature 
ossification in the pre-slipping and mildly slipping cases of adolescent 
coxa vara, as the splendid results in the three cases reported have shown. 
The Cotton mallet is used for this purpose. 



CLINICAL AND EXPERIMENTAL OBSERVATIONS WITH RE- 
GARD TO THE INJECTION OF CERTAIN AGENTS (PREGL^S 
SOLUTION) INTO CHRONIC ARTHRITIC JOINTS * 

BY J. E. M. THOMSON, il.D., LIXCOLX, NEBRASKA 


Chronic arthritis with persistent effusion and thickening of the capsule, 
whether due to infection or injury', or both, often defies the ordinal^' 
methods of treatment and proves disabling. Frequenth', patients come 
vith the storj”- of painful swelling of the knee which has been constant for 
months, perhaps starting with an attack of rheumatism, a fall, or a sprain. 
The joint has become progressive!}* larger, stiffer, and more disabhng. 

Certain of these conditions which are due to mechanical derangement 
of the knee cartilage, Hgaments, etc., must be treated surgically for the 
correction of the derangement; even these cases often present a 
convalescence associated with chronic swelling of the joint. A small 
group of chronic infectious arthritis patients are benefited by s\*no- 
vectomy. It is difficult, however, to determine what cases are suitable 
for this treatment; but, if it could be accuratel}' determined at what stage 
in the progress of an infectious arthritis the operation is indicated, the 
results would be gratifjing. The operation has a definite field of useful- 
ness, but, as Swett and others have indicated, it is not a panacea. 

The results of injections have been uncertain. Occasionally there 
has been a decided shrinking in the size of the swelling and diminution of 
the secretion within the knee with relief of these s 3 'mptoms, particularly 
when accompanied by accurate treatment of the arthritic process. 

Subsequent observations seem to justify the opinion that there is a 
mechanical or chemical reaction caused by the pathological phenomena 
of increased sj’novial secretion that has a retarding effect on the healing 
process of the arthritic joint. Furthermore, if some substance could be 
brought in contact with the s}*no\ia that would tend to dinunish its secre- 
tion and shrink the tissue substance within the joint, there would be relief 
of the sj*mptoms of distention, and of the mechanical irritation of the 
pathological s^ovial formations; and, by producing a more normal 
joint relationship of tissues, a better opportunity would be afforded by 
immunization, medication, physiotherapy, etc., to render an effective 
result. 

My attention has been directed to Pregl’s solution with which, in the 
clinics of Vienna, rather striking results have been obtained in the treat- 
ment of empyema, meningitis, and gonorrhoeal arthritis. This sohuion 
appeared first as a secret preparation, described by Pregl in 1019 as a mm- 
irritating, non-staining, watery solution of free and combinod iodin with 
certain iodides. He advocated its use in infections of all kinds, and it ha.s 
been used by a large number of observers. 

• Prc.^cntccl at the .\nnual Moctins of the .trnonV.'.a ().'thor':.<--hc 
Toronto, Can.aci.a, .lunc 10, 1932. 
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A r(5sum(5 of t he recent, observations in regard to the therapeutic value 
of Pregl’s solution convinced me that its introduction into the joints would 
at least do no harm; furthermore, that the antiseptic properties and the 
astringent qualities cx'hibitcd by this iodin solution might prove valuable 
in treating chronic synovial effusions associated with chronic arthritis. 

I had as a patient a doctor who, following an injury on the golf course, 
sustained a disabling swelling of an old arthritic knee joint. This condi- 
tion had persisted for several weeks. He was willing to try anything; so 
with great temerity I drew out some clear, straw-colored fluid from the 
knee and injected five cubic centimeters of Pregl’s solution. The result 
was indeed commendable. Within twenty-four hours he was better and 
the effusion remained markcdlj'^ diminished. After three injections, five 
to seven days apart, the effusion had entirely disappeared and he started 
cast on a trip. To date ho has had no return of his former condition. 

With this initial e.xpcrience, a second case was tried with an equally 
gratifying result. The effusion seemed to melt away; or, at least, with 
each injection less effusion resulted, until finally practically normal con- 
tour was established in the joint. Unfortunately, no photographs have 
as yet been taken of any of our patients before or after treatment. Case 
histories themselves must tell the story. The formula used in the method 
of preparation of the solution which I use is as follows:* 

To a solution of crystallized sodium carbonate sixteen grams to thirty grams of 
water, add three grams of finely powdered iodin and allow it to stand for twenty-four 
hours, rotating frequently, or warm to forty degrees, centigrade, on a water bath. 
When all the iodin is in solution, add four grams of sodium chlorid and water to make one 
liter. 

Bring this to .035-.04 per cent, iodin bj'^ gently warming the solution, or part of it, 
until twenty cubic centimeters is decolorized by .55-.65 cubic centimeters of tenth normal 
sodium thiosulphate; or until the tint is the same, in equal liquid depth, as that obtained 
by a mixture of ten drops of tenth normal iodin and fifteen cubic centimeters of water. 

The Pregl’s solution may be injected into the knee joint, with the 
patient in the prone or the sitting position. When possible, it is prefer- 
able to have the patient sitting with the affected thigh flexed on the ab- 
domen, and the patient’s hands clasping the flexed leg on the thigh. This 
position separates the joint surfaces and places the effusion under consid- 
erable tension, thereby making it much easier to remove. It is not at all 
difficult to insert the aspirating needle into the joint from a point one-half 
inch internal to the lower patellar tendon, and half an inch above the 
articulating margin of the tibia. After painting a small area with iodin, 
two cubic centimeters of one per cent, novocain are used to infiltrate the 
tissues down to and through the capsules; the aspirating needle is then 
inserted into the joint with little discomfort and the effusion withdrawn. 
No effort is made to remove all the synovial fluid. Into a small syringe 
are drawn five or ten cubic centimeters of Pregl’s solution warmed to body 
temperature. This is injected into the joint, the needle removed, a small 
dressing applied, and the patient allowed to go about his business as usual. 

* The method described is that which appeared in the Journal of the American Medical 
Association, LXXXI, 1628, 1923. 



TABLE I 

Summary of Cases Treated with Pregl’s Solution- 


Vo. 

Sex 

Age 

Occu- 

jyation 

Part 

Injured 

History 

Prerious 

Treatment 

Fluid 

TTiVA- 

drawn 

Ajiiount 

of 

PrcgVs 

.Yo. 

Pcsult 

T.C. 

237 

M. 

40 

M.D. 

Right 

knee 

Old arthritis, injured by fall 
and twist, effusion, persistent 
for four weeks. 

.Aspiration, 
hot packs— 
temporarj' 
relief 

IS c.c. 

5 c.c. 


Recovered 

r.H. 

267 

F. 

30 

Dietitian 

Right 

knee 

Injurj’ to old arthritic knee, 
tear of internal semilunar car- 
tilage; chronic sj-no^dtis; effu- 
sion. 

Operation, 

physio- 

therapy, 

vaccines 

5 to 

30 c.c. 
clear 

5 to 7 
c.c. 

IG 

Xo effusion 
or acute 
condition 

. N. 

297 

M. 

30 

Line- 

man 

Right 

knee 

Chronic arthritis of long 
standing. Injury to internal 
semilunar cartilage, .\rthritic 
changes discovered at opera- 
tion. 

Operation, 

phj'sio- 

therapj-, 

rest 

Bloody 

fluid 




1 

1 


■ 

■ 

Second operation after Pregl’s 
showed no er-idence of prer-i- 
ous arthritic condition. 


Profuse, 

not 

measured 

5 c.c. 

5 

EfiTusion 

destro.vcd; 

arthritis 

relieved 

N. 

1320 

M. 

1 

Me- 

chanic 

Left 

knee 

Extensive osteo-arthritis and 
sj-nor-itis. Prerdous operation 
and cast five j-ears ago. Recent 
injurj- to crucial and e.xtemal 
semilunar destruction of carti- 
lage apparent at operation. 

Operation, 

brace, 

physio- 

therapy, 

vaccines 

15 C.C., 
of 

bloody 

fluid 

5 to 7 
c.c. 

0 

Xo effusion; 

arthritis 

arrested 

). H. 
rth. 

M. 

2G 

1 

Right 

knee 

Internal semilunar injurj- and 
operation. Two months later, 
external cartilage injury. De- 
structive arthritic changes 
discovered at second opera- 
tion. Wound filled with Pregl’s 
solution. 

Tried to 
work after 
first 

operation 
but could 
not 

Bloodj- 
fluid, 
first 
two as- 
pirations 

7 c.c. 

4 

Recovered 

!. 

16S9 

M. 

33 

Farmer 

Left 

knee 

Injurj' four w^ks prior to ex- 

amination. X-ray negative. 
Persistent snelling and stiff- 
ness, pain. 

Packs. 

rest 

Clear 

fluid 

5 c.c. 

• > 

Complete 

recovery 

t. 

c. 

M. 

29 

Laborer 

Left 

knee 

Injurj' five weeks apo. Swell- 
ing and stiffness; completely 
disabled. X-raj' negative. 
Arthritic historj*. 

Iodides, 

packs, 

rc«t, 

vaccines 

10 C.C., 
clear 

5 c.c. 

•. 1 

j 

Iccovcrt'^d 

1. 

2. C. 

F. 

oG 

H.W. 


Swelling and pain for two 

weeks, flare-up of old arthritis 
of knee. 

Vaccines 

Clear, 

straw 

5 c.c. j 

1 

1 

1 

i 

locfjverrd 

). E. 

c. 

F. 

14 

Child 

Both 

knees 

Effurion of both knees for two 
months, wor^ on right. Xo 
pain: some stiffness. All te.^'ts 
negative. 

Vaccines 

20 C.C.. 
clear 
fluid, 
richt 

S c.c. 1 

i 

5 AV.n,* mud'll 

irnprovfvj 

c. 

17S7 

F. 

53 

H.W. 

Ripht 

knee 

Chronic arthriti.^ with effurion. 

Vaccine*: 

i 

10 c.c., [ 

clear I 

5 c.c. 1 

2 

fri^l 

i7S8 

M. 

49 

Mc- 

clianic 

Richt 

ankle 

Acute pain and swelling fol- 
lowing accident, few days pre- 
vious. ITuctuation, 

Temp. 101; W.B.C. 1-4500. 

1 

i 

7 c.c., ; 

jturulrnt i 

5 

1 

5 c.c. 

1 


.. n. 
c. 

M. 

35 

Lal)orcr 

15ur>iti'^ ;OIecranon bur<a — ino weeks, 
of ellx>\v| 

i 

» r.r., 3 r.r. 

I 

If’-'-tr. f n-i 

7. G. 
J. C. 

M. 

20 

Student 

Left 

ankle 

Gonorrhoeal arthritis of 

ankle — three week*. 1 

* 

Pcrulr:;: 

*» c r. 

I ! 


Ur5. 

1. 

1 

5S 

H.W. 

Prepa- 

tellar 

lnjr>iti- 

i 

Bur-iti- frt)nj >c‘nib!i:r.g. j 


H’-.iy 

4 r-.r. 

1 I 

t- ; "J- 
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No reaction has been noted either of a general or local type. Sometimes 
a patient will complain of pain and discomfort for the first few hours; after 
that considerable relief is expressed uniformly. In five to seven days this 
procedure is repeated, and usuallj'- two to five injections are sufficient to 
stop the effusion and relieve the .symptoms. 

Thirteen cases are summarized in the table. Tlic s 3 movial fluid with- 
drawn in each instance was cultured, and no growth occurred in a single in- 
stance. The following brief survej’^ of two cases is illustrative of the uniform 
results obtained in the scries summarized. The first case is one in which 
arthritis is complicated bj^ injuiy ; Ihc second is of undetermined etiology. 

Case 1. (No. 02G7.) Miss II., fcmiilc, aged thirty, dietitian ly occupation, had 
liad an old arthritis in the riglit knee for many years. She slipped on the dance floor 
of the club in which she was employed, sevcrel}' injuring the knee. She had alt the symp- 
toms of injury to the internal semilunar cartilage. On June 16, 1931, operation was per- 
formed. The cartilage was removed and was of the “ bucket-handle” type. There was 
a destructive change in the cartilage surface of the condyles, and a generalized synovial 
pannus. Exploration of the outer side of the knee showed no evidence of injury to the 
external cartilage, ljut a similar arthritic process existed. She had an uneventful con- 
valescence from the operation, and the wound healed bj- first intention. She continued 
to have swelling and profound disability and inainlitj' to use the knee. After four and 
a half months of physiotherap}' and treatment of the arthritis, on Octobers, 1931, twenty 
cubic centimeters of clear, straw-colored fluid were withdrawn fi-om the knee, and five 
cubic centimeters of Pregl’s solution were injected. Injections were continued at irregular 
intervals until April 18, 1932, there being sixteen injections in all. We were unable to 



Rabbit No. L. Knee Joint No. 21 treated with Pregl’s solution shows much less 
tivnertronhv of the synovia and pannus than the untreated Knee Joint Ao. 
There was considerable erosion of the cartilage in Knee Joint No. 29, whereas carti- 
lan-e of No. 21 was smooth. 
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Rabbit Xo. X. Xote the marked difference in the sjTio^a and cartilage edges 
between Ivnee Joint Xo. 9, which was treated with Pregl’s solution, and Ivnee 
Joint Xo. 3, in which no treatment was administered. Xo. 3 was e."ctremely red, 
thickened, with extension of sj'no^'ia over the femur with adhesions on the inner 
aspect, frayed margins, and destruction of the cartilage along the edges of the 
condyle as well as of the patella; while Xo. 9 had a clean, bright, normal-appearing 
sj’no\'ia and the cartilage injurj’ was apparently healing. 

withdraw any fluid at the occasion of the seventh injection. Function of the knee 
is verj’ markedly improved, and she has a range of motion to eighty per cent. The 
knee is still quite thickened, but, as the knee has been enlarged for two or three years, 
it is a little difficult to tell how much shrinkage will result. Two months after the opera- 
tion she resumed her duties, although she wore a brace until alx)ut four months ago. 
The effusion has entirely disappeared: she is much improved, and has no pain or discom- 
fort in the knee. This has been by far the most serious case I have treated, and one 
which showed absolutely no progress until injections of Pregl’s solution were started. 
She has received no treatment since the first part of .A.pril. Prior to that time she had 
come in occasionally and desired another injection of Pregl’s solution as it seemed to give 
a certain amount of relief of discomfort in the knee. In this case, under ordinaiy- circum- 
stances, I would have performed a sj'novectomy, but she would not consent to an opera- 
tive procedure. 

C.\SE 2. Dorothy E. (City Clinic), female, aged fourteen. For six months she had 
had persistent swelling in both knees, the right more severe than the left. She was left 
with some stiffness and swelling together with pain. .-Ul tests for tulwrculosis, sjqihilis, 
and gonococcus were negative. Cultures from the effusion were negative. She w.as 
under observation for three or four months, .\bout six wceirs ago twenty-four cubic 
centimeters of clear, straw-colored fluid were drawn from the right knee and .ceven cubic 
centimeters of Pregl’s solution were injected. After five injections the right knee kad 
assumed nearly normal appearance and the sa'clling of the left knee had remaincfl con- 
stant. Crowe's stock vaccine was given during this j)eriod, rather cmpi.nc.ally. Two 
weeks ago the left knee was aspirated and injected with Pregl's .c.ilution. and imjirove- 
ment was e%ddent at the time of the second injection. .Although one of our more roof-nt 
cases, she has proved most interesting in that a similar condition exi-teii in kith knoe? 
with a chronic effusion that had hasted over six montlis. .An accur.ite diagno^i' h.a' no*, 
been made: but, until this treatment was in'tituteil. the condition k-.ii pn-gre— 

sivcly worse. The right knee, which w.as the more sovrrtly atTocte-i, w,-..« trc-ite-l fi r f.v'- 
weeks with the rc.mlt that it had .assumexi .almo-t normal app-amnee. ■nb:> thopfi hr rj- 
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I’cmiiincd constant. Now tlio Pregl’s solution lias been injected into the left knee, with 
the result that (he c/Tusion has di-saiipcarcd. Jlotii knees liave assumed normal contour 
and appearance, and the jiafient now has no discomfort or disaliility. 


Tlic clinical manifestation of tlic value of Pregl’s solution in the first 
few cases of chronic synovitis, or clTusion associated with trauma and 
arthritis, led me to attempt an experimental study to determine the effect 
of'the solution on the joints of rabbits atTcctcd with similar pathological 
conditions. This work was started in November 1931, and carried out in 
the experimental laboratoiy of the Lincoln General Hospital with the 
assistance of Dr. Fritz Teal, and Miss Mildred Wieland. We endeavored 
to follow the methods of stimulating arthritis and sjmovitis developed by 
Key and others. Our space was limited and few animals could be worked 
with at a time; therefore, we have not progressed veiy far with this prob- 
lem. To date sixteen rabbits have been used, but, in order to carry out 
the project accurately, onl}’’ four were brought to a sufficient culmination 
to allow a report of the results obtained. 

Arthritis was produced b}" two meth- 



Fig. 3 

Rabbit No. P. Knee Joint 
No. 42 was treated with Pregl’s 
solution, four injections, while 
Knee Joint No. 48 was untreated. 
Cartilage of both joints was ex- 
tensively destroyed before treat- 
ment was started. Knee Joint 
No. 42 into which the Pregl's 
solution was injected showed 
grossly marked healing of the 
diseased synovia; however there 
was but little healing of the carti- 
lage; while the synovia of knee 
Joint No. 48, which was un- 
treated, was very much thick- 
ened, red, and infected, and was 
filled with a purulent exudate. 


ods, first, b}’’ introducing infection into 
the joint directly; second, b}’’ introduction 
of one-half of a cubic centimeter of one per 
cent, carbolic solution and one-half strength 
tincture of iodin. In most instances a 
period of two to four weeks elapsed between 
the operative intervention and the begin- 
ning of treatment. All operations were 
carried out under strictly aseptic condi- 
tions. On account of the fact that we 
wanted exactb'’ similar conditions in both 
knee joints of the same rabbit, an explora- 
tory arthrotomy was performed before 
treatment was instituted, in order to deter- 
mine -whether the condition of both joints 
was similar. Then one joint was treated 
wdth Pregl’s solution and the other allowed 
to heal without treatment. So far only 
gross specimens have been studied. 

In adult rabbit No, L., streptococcus was 
introduced into both knee joints. Two weeks later 
the arthrotomy was performed and there was found 
a profound pannus and increase in synovia with 
changes about the joint surfaces of the condyles. 
Both knees appeared relatively the same. The rear 
extremities of the rabbit were numbered 21 and 29. 
The knee joint of No. 21 was injected with one and 
one-half cubic centimeters of Pregl’s solution three 
days following the arthrotomy. Ever}' three or 
four days thereafter a similar amount of Pregl s 
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solution was introduced. At the end of four weeks the rabbit developed a respiratorj’ 
infection and was sacrificed. There was marked s3Tiovial change and the knee joint 
cartilages of both looked slightly eroded. However, knee joint No. 21 (treated with 
Pregl’s) showed much less h3’pertrophy and pannus of the s3'novia; the joint had margins 
which looked almost normal, but there was some cartilage erosion of the cond3des similar 
to No. 29 . 

No. N., a 3mung rabbit fourteen weeks old, had an arthrotom3' in which extremit3’ 
No. 3 had the s3Tiovia scraped and injured about the margins of the joint. In the knee of 
extremity No. 9 a section was taken out of the external cond3-le and the S3-novial edges 
about the joint were scraped. Two weeks later arthrotomy was again performed. Both 
joints seemed extremely red, swollen, and inflamed. Profound pannus existed through- 
out the joints with marked increase of s3'novial 
fluid. The knee joint of No. 9 was treated 
with Pregl’s solution every three to five da3's 
for three weeks. The rabbit was then sacrificed. 

There was quite evident difference between the 
s3’novia of the treated and untreated joints. 

The knee joint of No. 3 , showed a redness, 
thickening, and e.xtension of 63110103 over the 
femur with adhesions about the inner aspect of 
the knee. However, the knee joint of No. 9 had 
a smooth, clean S3’noida similar to a noimal 
rabbit’s knee joint. The cartilage appeared to 
be healing, but with considerable thickening at 
the border. 

Rabbit No. P. was a 3-oung rabbit fourteen 
weeks old. Both knee joints were injected 
with a culture of staph3'lococcus albus. Two 
weeks after injection was administered, both 
joints were extremel3’ swollen and fluctuating. 

Effort was made to remove tlie effusion 1 ) 3 ' 
needle, but the material could not be with- 
drawn. ExploratoT3' arthrotora 3 ' was performed 
in this instance and the thick scropurulent fluid 
withdrawn. Knee joint of No. 42 was treated 
with Pregl’s solution ever3' three to five da3's, 
while the knee joint of No. 48 was untreated. 

Thereafter the rabbit developed a generalized 
infection, and died three weeks after treatment 
was started. Although the cartilage of the 
femoral articulation of both joints was largcK' 
destroved, there was considerable pannus thickening of the s3'nnvLa about the margins 
of the knee joint of No. 48 . The synovia of the knee joint of No. 42 wa.s in no wi.sc t iiick- 
ened, although it did give evidence of an extensive disea<=cd proeess. 

Rabbit No. K. had an arthrotomy of both knees with injur3- to the external eondylo. 
The knees were washed with ten per cent, carbolic acid and irxlin. However, the knee 
of extremity No. CO was washed and filicd with Pregl's solution prior to elo-ing thn 
wound. No. 02 w.as simply closed after the carbolic and ioilin liad Iieen applied in the 
joint. Immediate trc.atmcnt was started on extremity No. fJI and was continue*! at 
intervals of from three to five dax-s for six weeks. The result was quite striking. The 
knee into which the Pregl’s solution was injected after the injury and chemierd tnairna w.as 
practically normal, but the knee which was not trc;ite<l shoxvtal extendve hes of rrutil.age 

Adniittcdh- there arc several source.^ of error in sticli exjv'ritr.cntal 
work. Microscopic sections have not Been nin in .-tny of ihe-o joint.-'. 


4 


r' ^ . 

i ■ . t 

\ 

\ j- 

. - 

^ v ./ • 


r - / 

^ h 



1 


Fig. 4 

Ihibbit No. K. Knee Joint No. 
00 , after treatment nith Pregl's solu- 
tion appeared practic.allv normal, 
while Knee Joint No. 02 , which w.as 
untreated, showed considerable loss 
of cartilage and sx’novial thickening. 
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Nevertheless, there seems to he somelliing in the use of Prcgl's solution 
that quite definitely utTects the synovia, even in the presence of severe 
infection, to the extent that it apparcntl}" produces an inactivity or 
diminution of synovial secretion with an atrophy or shrinking of the sy- 
novia, very dcfinilcl3' inhibiting an infectious process and perhaps pro- 
moting cartilage regeneration. Of cour.se this experimental data is in no 
wise conclusive, and the clinical material represents but a small group of 
cases; nevertheless, the similaritj’’ in results between the clinical cases and 
the experimental animals .seems to warrant further investigation and a 
more general use of Prcgl’s solution in treating chronic effusion of arthritic 
and traumatized joints. 
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METASTATIC INFECTION OF BONE AND JOINTS AS THE 
INITIAL CLINICAL MANIFESTATION OF GASTRIC 
NEOPLASMS 

BT HARRY A. SINGER, M.D., AND L. WILLARD SHABAT, M.D., CHICAGO, ILLINOIS 

When the source of a suppurative process in a bone or joint is sought, 
a lesion of the gastro-intestinal tract is seldom if ever included in the list 
of possibilities. Particularlj’- is this the case if S3'mptoms referable to the 
digestive sj’^stem are lacking. That the primar3>- focus of a bone or joint 
infection maj^ be located in the stomach, for instance, is borne out bj- our 
experience with three patients. The first, seen clinicallj' b}' one of us 
(H. A. S.), suffered from a suppurative osteo-arthritis of the knee. The 
primary site was not suspected or discovered until autops.v, when an 
ulcerating, infected leiomjmma of the stomach was disclosed. This case 
has been reported in detail, chiefl3’^ from the anatomical standpoint, b3’^ 
Wells.' Each of the two other patients entered the Hospital on account 
of a suppurative osteom3'eUtis. In each an ulcerated, infected, gastric 
carcinoma was found and no other source to e.xplain the metastatic 
purulent process. 

Because of the clinical significance of this group of cases, the individ- 
ual examples appear to warrant more than mere mention. The details in 
connection with the case of leiom3’-oma are recorded elsewhere b3- AVells.' 
The essentials relative to the two cases of carcinoma are as follows: 

Case 1. G. H., a white man of fiftj--four, entered the Cook Conntj- Hospital on 
June 10, 1929, complaining of “rheumatic” pains. His case was diagnosed as a 
subacute polyarthritis of the rheumatic t\-pe and he was given salicylates for a few days 
and then discharged. On October 23, 1929, he reentered the Hospital, compkaining of 
irregular chills, fever, and profuse sweats which he liad noted for a month. .-Vlthough 
he suffered a recurrence of his joint pains shortly after his discharge in June, he c.vperi- 
enced no severe pain until a few daj’s prior to his present admission, when his back and 
right shoulder became quite p.ainful. The patient was a sailor b\- occupation and had 
been in the tropics several times. He recalled an illnc.^s at the age of thirty-two which 
was diagnosed as malaria. Malarial parasites, however, were not demonstrable in the 
blood; and quinin failed to e.vcrcise any salutary effect. 

A suppurative process was .assumed, but a search for the location of the pus provc-d 
futile. X-ray examination of the joints and of the dorsal spine made shortly after ad- 
mission was reported negative. A liver abscc-s.= was i=uspectcd, but neither an etiology 
nor physical cadence of such a lesion could be c.=tablished. The patient .‘^lowlv Kink 
and died December 10, 1929. The autopsy, which w.as jicrformed by D.-. R. H, Jaffd, 
disclosed an osteomyelitis involving the fourth and fifth lumbar vertebrae and hilate.-al 
pso.as abscesses. On the greater curvature of the stomach, in tlie mid-p'i.rtioa, w.'i= a 
largo, fungaling, ulcerating, medullary carcinoma rvhich w,as iires\im''d to I,c th" ,'^.urc-t 
of the bone infection. Xo tumor mct.a-‘'t.ises were found. A rehitively ri'-e.-;; ab'-f--'- 
in the left lower pulmonary lobe which led to an rmjiyema had precipit.at/-! the i'TTr.i- 
nation. 

• Trom the Department of Medicine, rniversity of l!Iiri'd< {'..I'ege (if Mfaii-.'r.e - r; ’ 
the Cook County Hospital. 
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Cask 2*. .1. W., ji wliito tnnii of fiffy-fwo, onfcrcd (lie Cook CotinJy Hospital for 
flic lirsl time on March 1-1, H)2{), with comjilaints ascribed ton suspected /'asfrojejunal 
ulcer. This diaRiiosis was ha.scd on (he i>reseriee of what, were interjiretcd to be ulcer 
syniptoins and also on (he history of a pylorcctorny, with a iiosterior gastro-ciitcrostomv, 
performed in If) IS. He was placed on Sippy management, for ulcer and appeared to 
improve satisfacloi'ily. He was di.seharged on April 1, 192!), and immediately returned 
to his usual oeeu[)ation. 

The iialient continued to work until October 5, 1929, when, while stooping, he 
e.\{)crionccd a sudden ii.ain in the lower donsal region wliieh jirovcntcd him from straight- 
ening. Since the jiain maintained its .severity, on Octolier 7, two da 3 's following the 
onset of the illne.ss, the patient reentered the Ho.sjiital. Roentgenograms of the lower 
thoracic and dorsal sjunes taken at (he time of admission were reported negative. The 
temperature varied between 100 and 102 degrees. Within a rclativel.v short period a 
fluctuant swelling could be detected in (he ujijier lumbar region. A.spiration with the 
aid of a needle and .s^’ringc .vielded j)us. X-ra.v c.vamination at this time disclosed a 
dcstrucli\’c process in\’olving the twelfth dors.’il and first lumb.ar vertebrae, diagnosed 
as ostcorn.vclitis. The aliscc.ss overhung the bone was incised and drained, after which 
<lccidcd imjirovement, followed. Ton da.vs after operation the temperature had returned 
to normal and no noteworthy pain was felt in the back. 

After recovering from the osteomj-elitis (he patient made reference to mild gastro- 
intestinal symptoms. On investigation an egg-sized mass was palpated, and in the 
roentgenogram a filling defect in the region of (ho gastrojejunal stoma, interpreted as 
ca?'cinoma, was disclosed. Hecause of the patient’s refusal to submit, operation on the 
stomach was dclaj'od until Februarv G, 1930. At laparotomj’ undertaken at this time, 
a poh’jjoid mass encircling the gastrojejunal stoma was found and resected. There were 
no metastatic deposits encountered. The patient died two da.vs after operation from a 
gastric hemori-hagc. Permission for autopsj' was refused. 

The surgical st)ccimcn showed the tumor to be made up of numerous pob'poid 
growths which projected like villi from the gastrojejunal margin into the lumen. Many 
of the pol.yps were covered with fibrin, but gross evidence of suppui'ation was not ob- 
served. In studj’ing the microscopic sections, however, a dense polj’morphonuclear 
infiltration was found in man.y areas, scattered among which were numerous micro- 
organisms. The infection of the growth was assumed to be the origin of the metastatic, 
suppurative spondylitis. The histological diagnosis of the tumor was adenocarcinoma. 

SUMMARY AND COMMENT 

We have observed three instances in which suppurative lesions of 
bone and joints had their origin in silent or relatively silent gastric neo- 
plasms. In one, reported by Wells,’ purulent arthritis of the knee was 
traced to an infected leiomyoma of the stomach. In a second patient, the 
only symptoms present during life were referable to an osteomyelitis of the 
spine. The primary focus discovered at autopsy was an ulcerated gastric 
carcinoma. The third patient entered the Hospital also on account of a 
purulent spondylitis. The infected carcinoma which constituted the 
source of the bone involvement had not caused suflScient discomfort to 
lead the patient to seek medical advice prior to the onset of the septic 
complication. 

The observation that a metastatic lesion of a bone or joint may be the 
initial manifestation of a gastric tumor is of more than theoretical interest. 
From the practical standpoint it is of significance to know that, in a pa- 

*For a detailed report of this case from the gastro-intestinal standpoint, see Singer 
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tient of cancer age, an osteomyelitis or suppurative arthritis of obscure 
origin may be due to an ulcerating growth in the digestive tract. Since 
the stomach is the most common site of primarj’- carcinoma, a search for a 
gastric mahgnancy is warranted under these circumstances. 

It is, furthermore, important from the practical side to note that 
carcinomata which are prone to lead to metastatic infection are generally 
fungating and polypoid. This type of tumor tends to grow into the gas- 
tric lumen rather than along or bejmnd the walls, a circumstance which 
permits extirpation and favors permanent cure. In all three cases re- 
ferred to, a knowledge on the part of the attending phj'sicians and sur- 
geons of the factors involved would have rendered the ultimate outlook 
more hopeful. 
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A CASE OF PROCRESSIVE ATROPHY OF THE FACIAL BONES 
WITH COMPLETE ATROPHY OF THE MANDIBLE 

BY K. II. THOMA, BO.STOX, MASSACHUSETTS 

Professor of Oral Palhnhujy, Harvard Denial School 
Oral Surycon, lirooks llosjnlal, Boston 


This case is reported because, as far as can be ascertained, it is the 
onl}’’ case on record of complete atroph3' of a bone, and because its etiology 
presents probablj^ an unanswerable question. The case was referred to 
the author for stud}” b}-- Dr. R. H. Nort on. 

Onl^'^one case approaching it could be found in the literature, — that of 
Absorption of the Humerus after Fracture.^ The patient fractured the 
humerus three times, after which the bone slowly and painlessly dis- 
appeared. The skin of the arm was never broken and no bone came out. 
The specimen from autopsj'’ (patient died at age of seventy) was dissected 
by Prof. T. Dwight, and is now at the Warren Museum. The roentgeno- 
gram of this specimen taken bj'^ Dr. Sosman shows three thin spicules of 
bone, the only part of the humerus remaining. 

CASE REPORT 

Mrs. M. S., aged thirtysi.v, liousewife. 

Family History: Tlierc was no family history of cancer, tuberculosis, diabetes, gout, 
rheumatism, arthritis, kidney disease, hemophilia, anomalies in size, epilepsy, insanity, 
or venereal disease. The father died of heart trouble at thirty-five; there was no other 
histoiy of heart trouble in the family. One sister had a goiter and was said to be 
nervous. 

M arital History: Patient had been married sixteen years. Husband was living, as 
were three children; the oldest, son of fifteen, had enlarged glands in neck and hay fever; 

the second, boj-^ of twelve, and third, boy of six, were 
well. Patient had had no miscarriages. Her teeth 
ached quite a little with the first baby and less with 
the second. 

Past History: Pertussis and measles in child- 
hood; occasional “grippe” and the influenza during 
the great epidemic. Eight 5 "ears before patient had 
had her upper teeth removed because of abscesses 
(Fig. 1) . Two months later she noticed teeth of lower 
jaw loosening so that if one was moved all the teeth 
moved with it. A week later she had these lower 
teeth removed. She suffered pain in mandible and 
had pus drain from it. The following year, after 
jaw had completely healed, she had dentures made. 
These were satisfactory and jaws gave her no more trouble until present illness. 

Present Illness: Patient, when five months pregnant, felt a dull ache in the right 
mandible, which continued until August of that year, when her baby, then three months 
old, hit her in the right side of jaw at various times. Each time this caused severe pain 
and a “grating feeling”. For this condition she went to a hospital in Maine, where 
roentgenograms were taken, which showed extreme atrophy, of mandible with fracture on 
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Fig. 1 

Dental film taken August, 
1924. No evidence of pyor- 
rhoea or alveolar resorption. 
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the right side (Fig. 2). 

Treatment was sjuip)- 
tomatic. Sheretumed 
home and suffered 
pathological fracture 
on left side of mandible 
from merely swallow- 
ing while in bed. She 
suffered a great deal of 
pain and retiuned to 
the hospital, where fur- 
ther x-ray studies were 
made. She was re- 
ferred b 3 ' a friend to the 
Massachusetts Memo- 
rial Hospital in Boston. 

A roentgenographic e.x- 
amination made at 
that time showed “thin 
detached sequestrum of anterior and lateral portions of lower jaw”. She was relieved b\- 
alcohol injections and was discharged. 

TlTien the UTiter e.xamined the above roentgenogram recently, it occurred to him 
that it had been overexposed, and he had the photographer reduce it. The finer detail 
of the plate then became lisible (Fig. 3). From this picture it appeared that at that 
time the anterior part of the mandible had become atrophied and had been bent down bj- 
the flexor muscles at the place of the former fracture. This was later borne out when the 
two roentgenograms (Fig. 2) were received from the hospital in Maine (eourfci!\’ of Dr. 
F. B. Ames). The piece of bone, in the opinion of the writer, was not a sequestrum, liut 
rather a broken fragment of live bone. 

During the following thirteen months patient showed little improvement. She was 
readmitted to the 



Fig. 2 

Roentgenogram of mandible taken .August 31, 192G, showing 
bone atrophv and fracture. 


hospital and after 
sjTnptomatic treat- 
ment she was trans- 
ferred to the Evans 
Memorial Hospital 
for more studj’. Her 
phj'sical examination 
was normal save that 
she was under weight 
(seventy -eight 
pounds). X-raj’ ex- 
amination showed all 
bonesof skeleton nor- 
mal, cxeept the 
mandilile; resorption 
of the entire mandi- 
ble, including rami 
and condjie of the 
mandilmlar joints, 
had occurretl (Fig. 



■II. At homo she 
kept house, worked 
hard, and lost a little 
weight. Her jaw 


Fig. .3 

Roontgeaognitn of mandible taken <> 
ante.ior fragment of mandible pu!!*--! d 
cnlargeil mar.dibtil.ar cati.-d. 


-r 1. FOG, 0, 
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Roentgenogram of skull taken April 30, 192S. Cnlvarium normal. Sela turcica 
normal. Mandible completely absent; maxilla normal except for atrophy of alveo- 
lar process, a condition normal after extraction of all the teeth. 


Appearance of face, April, 1932, 
showing normal position of chin. 


Appearance of face, April, 1932, 
showing how chin can be pressed to 
pharyngeal wall. 
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ached only at times. After wearing dentures for a while, she ate (without her teeth) a 
deficient diet of meat, potato, white bread, and canned vegetables. She liked butter; 
ate practicalh' no eggs; drank coffee, but no milk. 

In April, 1932, she was examined by the writer at his office. She then appeared 
as a very thin woman, in no obvious distress. Facial expression was unusual, due to 
marked retrusion of lower jaw (Fig. 5). Chin could be pushed to phar\-nx without pain 
(Fig. 6). 

Physical Examination at the Evans Memorial Hospital showed a not too well de- 
veloped white woman of thirty-sLx years. A slight exophthalmos was present. IMiat 
appeared to be thin laj-ers of adipose tissue beneath the bulbar conjunctivae were en- 
croaching toward the cornea from both inner and outer angles of both eyes. Hearing 
was normal; no discharge or mastoid tenderness. There was no discharge or obstruction 
of nose. Tonsils were small and not inflamed. There was a slight enlargement of the 
thjToid on the right and a few large anterior cervical IvTnph glands. 

Four 3 -ears before, over the left lower lung posteriorh*, there was slightlv' increased 
tactile fremitus, considerable increase in vocal fremitus, verv' slight comparative dullness 
and fine moist rales on deep inspiration onlv'. There was no friction rub, and the lungs 
were otherwise normal. In 1932 all signs were normal. 

Heart sounds were regular and of good qualitv-, with no murmurs, thrills, or evidence 
of enlargement. The abdomen was normal. Ividnev's and spleen were not palpable: 
the liver was not enlarged. The skin was normal. No axillarv- or inguinal glands were 
found. Two glands smaller than peas could be palpated in the left anterior cervical 
chain; the 3 - were not tender. No bowing of long bones; epiphyses normal; hands, fingers 
and nails normal. No oedema or ci'anosis. 

Neurological Examination; Sensor 3 ' response to light, touch, sharp and dull points, 
heat and cold were normal, with possible exception of distribution of trigeminus, where 
there was questionable decrease in sensation of conjunctiva of left eye. Cranial nerves 
were otherwise intact, save possibh- the auditorv- (eighth cranial) as evidenced bv- poor 
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Fig. 8 

Biopsy from premolar region in left maxilla where roentgenogram showed active 
resorption. (X 36.) 


Later showed slight trace of albumen, but never any casts or other pathology. 
Blood: Normal morphology and blood chemistry (non-protein nitrogen, urea nitrogen, 
uric acid, creatinin, phosphorus, and calcium). Sugar was 108 to 125 milligrams 
per hundred cubic centimeters of blood, but down to eighty-seven milligrams per 
hundred cubic centimeters of blood later. Cholesterol was 286 milligrams per 
hundred cubic centimeters of blood. 

Wassermann and Kahn were both negative on repeated tests. Sputum, negative. 
Spinal fluid, negative. Renal function, normal (phenolsulphonephthalein test). Liver 
function, normal (galactose tolerance low; ten to twenty grams to less than ten grams). 
Basal metabolism, low (minus twenty per cent., Boothby-Sandford standard). Vital 
capacit 5 '-, low (minus twenty-one per cent., Dreyer). 

Roentgenographic Examination: (Dr. A. W. George and Dr. R. D. Leonard). At this 
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time, x-ray showed 
bones of entire skele- 
ton normal, save 
skull. No e\ddence 
of osteomalacia or 
generalized osteitis 
fibrosa. Tbe man- 
dible was completel}' 
resorbed; tbe maxilla 
showed resorption of 
the alveolar process 
in the posterior part. 
Tuberositj’ was re- 
sorbed with the 
pterj-goid plate and 
pter 3 'goid hamulus of 
sphenoid. Only the 
cortical bone of the 
maxillarj' sinus re- 
mained. In the an- 
terior part was 
evidence of resorp- 
tion of the alveolar 
process (Fig. 7). 
(See Figure 4 taken 
four years before.) 

Pathological Ex- 
amination: In dis- 
cussing this case Dr. 
Ludndg Pick of Ber- 
lin, who was visiting 
Harvard, expressed 
the opinion that the 
patient’s condition 
must be due to a 
“bro^-n tumor of von 
Recklinghausen’s 
disease” and that 
biopsy of an affected 
part would prove his 
contention. 



Fig. !' 

Biopsy showing large vascular space in trabeculae. (X 7(X).) 


Operation: Under local anaesthesia, a vertical incision w.as made in the premolar re- 
gion of the left maxilla. -Apparently the bone had rcsorbed, for the knife passed upwani 
without resistance for one .and one-h.alf centimeters (it usually strikes Ijone at about one- 
quarter centimeter). Bono was then cut with saw. In removing a sra.all ."-ction with 
chisel, bone became loosened from the soft tissue and the two were rcmnvctl together, a 
m.ass about one and tluec-quartcrs centimeters in diameter. The wound w.as cloowl -.vitii 
sutures and he.aled uneventfully. 

Microscopic Examination: (Dr. G. .\. Bennett. Department of Pathology, Har-.-.ard 
Medical School). “The largest tis.me fragment iFig. Si is I>ounded on two sid'-- i,y strati- 
fied epithelium, which shows numerous long, narrow papillae extending into the sulo 
cpithelial tissue. Benc.ath the epithelium is a thieV: Layer of crnnective ti---;'', wh-eh !*■ 
peculiarly divideil into small subdixasions by bio- >4 :ir.d c,ipi!!.-.r;e-. Tl." con- 

nective-tissue bundles, while not very dense in lextunn d-> r.-U e- nt.-.in m.nr.y 
Manymorcnuclei.togethcrwithascattcringof p’a'ma cell« r.r.-i m' r.' r.ti'l-r.r I-;- vx-.e.. 
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Fig. 10 

Biopsy showing trabeculae. (X 700.) 


arc present around 
capillaries. In the 
deepest portion of this 
section arc found a 
numi)cr of hone frag- 
ments. The hone 
changes seen in these 
arc essentially the 
same. In the light of 
(lie history of this case, 
they arc difficult to 
interpret. Some de- 
gree of porosis or 
atrophy is indicated Iiy 
the relative amounts 
of hone trabeculae and 
marrow tissue and by 
the rclativelj' large, 
vascular spaces in the 
bone trabeculae (Fig. 
9). Evidence of re- 
sorption of bone is 
almost entirely lack- 
ing, although there are 
slight notching and 
marginal irregularities 
in a few of the trabe- 
culae (Fig. 10). On 
the other hand, there 
is evidence of feeble 
apposition of osteoid 
in scattered areas. In 
such instances a la}'er 
of osteoblastic cells 
overlies the osteoid de- 
posit. On the Avhole, 
the marrow tissue is 
fatt 3 ''. There are, 
however, a few areas 
in which it appears 
that a condensation of 
marrow blood vessels 
and fibrous tissue has 
occurred. Such a con- 


densation may be due to atrophy of bone trabeculae. An adequate diagnosis from the 
histology of this tissue is not possible; hence, it will be cataloged under the diagnosis of 
‘Bone Atrophy’. There is no evidence of any inflammatory processes or generalized 
osteitis fibrosa (hyperparathyroidism).” 

Blood Calcium: Blood calcium study was made at this time by Dr. J. C. Aub and 
found to be within normal limits (serum calcium, eleven and two-tenths milligrams; 
serum phosphorus, three and six-tenths milligrams; no phosphatase run). Wassermann 
and Kahn reactions were negative. Patient has never had any contact with phosphorus 
lead, arsenic, radium, or mercury. 

Diagnosis: Progressive atrophy of the jaws; complete atrophy of mandible. 

Subsequent Course: Patient was prescribed a more balanced diet, relativelj’^ rich in 
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calcium, phosphorus, and ^dtamins (dairy products) and was given in addition idosterol 
and cod liver oil. This she followed faithfulh" and, when seen two months later, she 
showed considerable gain in weight and well-being. 'V\Tien again admitted to the Evans 
Memorial Hospital, three months later, she stated that she felt well during the summer, 
worked hard at household duties and canning fruit. She kept strictly to the diet pre- 
scribed, but had to eat without her artificial teeth. She again had lost some weight. Late 
in summer, she suffered a head cold; at least, there was discharge from her nose. Also 
pains came back; aching and throbbing and constant pains were felt, especiaUy running 
across the right cheek and radiating to the temporal region and to the ear. 

Roentgenographic Study: Further resorption of the ma.\illa had occurred. The pos- 
terior wall of the maxillarj’ sinus had been completely resorbed, but the calvarium, chest, 
and long bones were still entlrelj' normal. 

The disease no doubt was initiated bj’' dental infection. This in- 
fection, however, was completely cleared up by extraction of the teeth 
and subsequent treatment. During a long inteiwal, the Jaw was normal 
and dentures were worn with comfort. At the end of her third pregnanc3', 
pain started to appear in her jaws, which was the first indication of the 
disease. The pathological process at that time apparentl3' caused fragil- 
ity of the bone, which predisposed to pathological fracture from such a 
trivial cause as a blow from the fist of an infant. 

The roentgenogram, taken at that time, showed progressive atroph3' 
of the mandible be3’'ond the ordinar3' atroph3’- seen after extraction of all 
the teeth. The one important feature in the earh- roentgenographic 
picture was an abnormall3'’ large mandibular canal (Fig. 3 ). There was 
no evidence of infection in the bone at that time. In twent3' months the 
mandible was completely resorbed, leaving a flexible membrane in the 
place of the jaw. 

During the four 3'ears following, the disease progressed further, in- 
volving various parts of the maxillar3', palatine, and sphenoid bones. 
The few facts which can be summarized are: 

1 . The disease is progressive. 

2 . It involves the bones in the distribution of the fifth cranial (trige- 
minus) nerve; no evidence of h3'pcrparath3Toidism. 

3 . There persists a certain amount of pain in the distribution of this 
nerve. 

4 . All other bones are normal. 

5 . With increased calcium and vitamins in the diet, patient has for a 
time been gaining weight, but bone condition has been gettina progre.-- 
siveh' worse. 

G. The involvement of bones in the distribution of the fiftli cninial 
nerve and its ganglia, and the persistent pain connected with the bone re- 
sorption, suggest classification of the disea.'^e as neurotrophic atn)ph3'. 

1. .\I)f<irption of the Humerus .After Frarturc. Bo-ton Mcni. nn i .‘-■utt. .1.. I.XXXVII. 




DOES A SUCCn<:SSFUL FUSION OF THE TUBERCULOUS HIP 
(TJRF. 'J’HIC TUBl'IRCULOUS PROCESS? 

nv c. F. kikkn’hatiy, m.d., and joiin f. lkcocq, m.d., skattle, 

WASHINGTON 


AVithin rocont years many sur<>;c()ns, followinp; (lie lead of the late Dr. 
Russell Hibbs, ha\’C taken (he aOitiidc (hat all tuberculous hips should be 
fused, and (hat a successful fusion ended (he infection. AATthin certain 
bounds, we have been, and siill arc, in accord with that view. AA^ithout 
wishinfi;, at (his time, (o f>;o into the details as (o treatment, we might state 
that, we feel (hat where destruction has not actually taken place, the con- 
servative treatment — prolonged traction and sunshine, etc. — has a defi- 
nite place. AA’e also feel (hat fusion should not be done in children before 
the age of six or sc\'cn, owing to the lack of bony development requisite 

to a successful fusion. The 
following case, with autopsy 
findings, is presented in the 
hope that it may make a 
slight contribution to our 
knowledge of the above prob- 



Fig. 1 


Fig. 2 


Roentgenographic appearance one year Photograph of hip at autops}". 
after fusion. 
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Fig. 3 

Transverse section of hip and portion of ilium. Solid, bony fusion. Tuberculous 
area still present. 


H. E., aged eleven, was admitted to the Children’s Orthopaedic Hospital May 22, 
1928, with a diagnosis of tuberculosis of the hip. Conser\’ative treatment was tried and 
failed. Fusion operation was performed on March IS, 1929. Guinea-pig inoculation, 
following the fusion, established the diagnosis of tuljerculosis of the hip. The boy made 
an uneventful recoverj- and was discharged from the hospital a little over a year later, 
cured, as shown by clinical and roentgenographic examination. For a period of a little 
over two years, the boy was perfectly well, the hip being solidly fused. There was no 
pain, and the boy led the usual active life. He could ran up and down stairs without 
difficulty and had only a slight limp. We considered the result to be extraordinarily 
good. 

Two years after we had dismissed him as cured, the boy was readmitted to the hospi- 
tal with the clinical sjTnptoms of tuberculous meningitis. He died two wcelis later and 
the autopsy findings were quite tj'pical of tuberculous meningitis. The upper end of the 
femur and a portion of the ilium were removed for examination purposr-s. The photo- 
graph of the hip, together with roentgenograms made after removal, are herewith pre- 
sented. A solid bony fusion was evident, but in the upper end of the femur and in tho 
remnant of the neck, there were present several tjqjical tulrerculous areas. This was 
confirmed by microscopic examination. 

Comment is probably unnecessary. Certainly the finclings prove 
quite clearly that a succc-«sful fusion does not necessarily end the tutx'rcu- 
lous process. However, we feel that the above case must be mo-t un- 
usual, and the final result docs not materially detnict from the value <if the 
operation. 



CONGENITAL ANOMALY 01'^ Till!: LEFT FEMUR 

BY JULIUS S. NEVIASKH, M.I)., ■WASHINGTON, D. C. 


Conp;cni(al anoinnlies of <Iio femur are very uncommon, and this 
case is reported because a review of the literature does not. reveal a similar 
condition. Again, it is of extreme importance that eveiy case of rare 
congenital deformitj' coming under the care of the surgeon should be 
reported, as it may be helpful in further investigations both of an embry- 
ologieal and an anatomical nature. The questions as to whether S3"philis 
pla}^s anj’’ part in the etiology-, and what form of treatment could be used 
in this case, arc both interesting problems. 


CASE BEPORT 

R. fcm.nle, aped twenty months, was I)orn with a sliort left leg. This was the 
first child, pregnancy and lal)or l)cing without ditTiculty. The parents have positive 
Wassermann tests, although the child’s Wassermann test was negative. The second 
child, recently l)orn, is apparently normal in all respects. 
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The child started to walk at the age of nineteen months. 

Physical Examination: White female, well nourished for her age. Except for the 
left lower extremity which is much shorter than the right, the examination was negative. 
In the recumbent position the child held the left lower extremity in the frog position. 
Upon standing on the right leg, the left was held in ninety degrees’ e.xternal rotation. 
The child could stand on the left leg by flexing the right knee. Strength of the muscles 
was good. 

Measurements: 

Anterior superior spine; right, fourteen inches; left, eight and one-quarter inches. 

Angle of greatest extension: left knee, 160 degrees; right knee, ISO degrees. 

Length of right tibia, five and three-quarters inches. 

Length of left tibia, four and three-quarters inches. 

Roentgenographic Findings: There is a congenital abnormality of the left femur with 
a complete absence of the upper half of the femur. The lower portion of the shaft gradu- 
ally tapers to a point, and ends five centimeters above the epiphyseal line. The upper 
extremity of this rudimentarj’ bone lies external and superior to the site of the acetab- 
ulum, which is undeveloped. The knee joint is clear and normal. 

The right femur is normal in development, and measures si.xteen centimeters from 
the upper to the lower epiphyseal line. The right hip and knee joints are normal. 

From an etiological standpoint it is doubtful if sj'philis plays anj' role. 
The second child born was normal. However, Bloom, Stone, and Hen- 
riques reported a case where lues was present. It can be seen that in 
future cases of this tj^pe it will be important to rule out any luetic factor. 

As to treatment, it was planned to give the child a light brace to 
equalize the length of the legs. When the child grows a little older and 
stronger, and, if it is found that the hip joint is unstable, a shelf operation 
will be considered, with an implantation of a bone graft reaching from the 
ilium down to the shortened femur. Although this may not overcome all 
of the shortening, it should give a stable hip and the child would bo able 
to wear a smaller brace. 
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SEPTIC ARTHRITIS IN THE HIP CAUSED BY BRUCELLA 

MELITENSIS 


RKroitT OK Cask 

nV AHCH K. o’nOXOntfUK, M.D., K.A.C.S., SIOUX city, IOW'A 

It is not our intention tr) nclcl to the already voluminous literature on 
Malta fever in this country, which has been sporadic for twenty-five years, 
and which in recent 3 '’cars is becominf; endemic, cspecialR’- in the Middle 
West. I’lic disease has been well described b}" a number of writers, the 
first human case beinfi; reported about 1905. Since then Fortney \ 
Gillen and Gordinicr Keefer^, Potts cl al.', Simpson and Bowers®, and 
numerous others have well described the disease. However, while practi- 
call}'^ all writers who observe more than one case note that there are 
arthralgic sjmiptoms present in most cases, there are in the literature no 
reports of actual pus formation in joints with their destruction, except that 
by Kulowski and Vinkc from Steindler’s Clinic. We wish to add to the 
literature a case which recent Ij’’ came under our observation because we 
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feel that — especially in the cattle-raising portions of the Middle West — 
septic joint involvements may often be due to Malta fever, and that 
joint infections from this cause are probably more common than has been 
suspected, especially since the differential diagnosis between septic mon- 
articular arthritis of non-specific origin, tuberculous arthritis, and some 
other types might easily be overlooked. 

REPORT OF CASE 

A white girl, aged twelve, li\dng in northern Nebraska, came into the Lutheran 
General Hospital at Siou.\ Citj-, in the Ser\'ice of Dr. I. E. Neivig, on February 25, 1931. 
She complained that for the prewous si.v weeks she had suffered afternoon rise in tem- 
perature, marked malaise, headaches, and occasional chills. Her famih- history was 
essentially negative. The family kept a number of cattle on the farm, but the father 
denied an\' abortions in the herd in recent months. 

Her general examination was essentiallj' negative, at that time, except for her vcrj- 
apparent loss of weight and rather exhausted appearance. Laboratorj- examination 
showed the urine to be normal, hemoglobin seventy-two per cent., leukocyte count 
10,700 with a slight relative Ijanphocytosis; W'assermann, tuberculin, and Widal tests 
were negative, but the Malta fever agglutination was positive in dilutions of 1 :160. She 
staj’ed in the hospital from February 25, 1931, to March 23, 1931, during this period 
being treated by Dr. Nendg by the use of intravenous mercurochrome, injections of 
which were followed by 
chills and temperature 
ranging up to 104. She 
left the hospital in March 
1931, still running an 
afternoon temperature, 
but her general condition 
was much improved. 

She came into the 
hospital again on April 1 , 

1931, complaining of ex- 
cruciating pain in the 
right hip area with chills 
and fever. We were 
asked to see her on April 
4, on which day our 
examination showed a 
verj’ sick-iooking girl 
whoso general e.xamina- 
tion was negative, except 
that shelay with thcright 
lower extremity in com- 
pletccxternal rotation and 
about forty-five degrees’ 
abduet ion. screaming with 
pain on thcslightcst move- 
ment of this hip, even 
touching the bed cau.sing 
intense pain. Glands in 
the right gndn were 
markedly enlarged and 
quite tender on slight pal- 



I'lG, 2 

Postojvniiive ro^nTgenogra'n. .tu'v .3!. I'.'ll. -i ••;r.g 
eumplete bimy ankyl,,-;^ 
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nation. Tlic .spleen \vaspalpal)l(' and .sliKlitly enlarged. Ot her glnnd.s showed no changes. 

I.:d)()r;it ory o.vaniin.af ion on f hi.s date .slif)wcd her urine f o he normal, hemoglobin .si.vty-cight 
per cent., white count of H),ri.'3() wit h thirty-nine lymi)hocytes and a positive agglutination 
te.st for Malta fever of 1 :100. Comparative rocntgenographic studies made of both hips 
showed slight cloudine.ss of the right hip joint witli i)robable bulging of the capsule. 
\\’e I hereforc advised and did a radic.al drain.agc of t he hij) on April G, api)roaching the hip 
I)y the Smith-Petersen route. A large amount of thin pus was evacuated and, as the 
e.\])o.scd head was pink, a gutta-percha drain was iiusertcd into the posterior limb, the 
anterior limb ijeing clo.spd, and no Orr pack u.sed. A culture taken from the pus re- 
moved from the wound showed no growth until the ninth riay, when a typical Brucella 
mclitensis was found Ijy Dr. A. C. Stjirry of the hospital laboratory. A spica cast was 
apjdied immediately following the ojjeration. The patient's temperature subsided at 
once aiul she left the hospital in the c.ast .seventeen days after the operation. She was 
kept in i)laster until July 31 , HI3I, on which date the c.ast was removed; all wounds were 
healed, ami the roentgenograms showed a sf)Iid bony ankylosis of the hip. She was 
advi.sed to wait a year or two and then have an arthroplasty done. 

SUM^rAltV 

A case of septic arthritis in the hip, caused by the Brucella melitensis 
and resulting in a solid ankjdosis of the hip, is reported. 

Malta, fe^'cr joint infections must be added to the lesions calling for 
differential diagnosis of acute and subacute joint conditions. 
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OSTEITIS FIBROSA CYSTICA AT AN UNUSUAL AGE* 

BY ED'mX L. RYPIXS, M.D., IOWA CITi', IOWA 


Osteitis fibrosa c^'stica is generally regarded as a disease of i-outh 
(Bloodgood Geschickter and Copeland Platon ; and the common age 
is before twentj^ (Bloodgood, Platon), althongh IGlgore and Garland ® 
report a case in a man of fortv-six. We find few cases reported in infants. 
Tims, we believe the following case report may prove of interest. 



Tig. 1 

of riclit tihi.-i on ontranro. Xo'.c tfnit t};*- !■ -.m r i rii i f 
filiuln i< nlmos', fnicturoi. 

• Troni the Department of ni>ontirono],>;y, I'nivcr^ity Hos; ;;.;!, l'r.ivt >;tv i ' J. Tt.-;, 
Iowa City, Iowa. 
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Fig. 2 

Approximately ten weeks later. Note that the lower 
end of the fibula has fractured. There has not been any 
trauma in the interval. 


R. S., female, white, 
American, twenty months 
of age, was admitted to the 
OrthopaedicHospital of the 
State University' of Iowa on 
Decemiier IS, 1931, Service 
of Dr. Art hurSteindler, com- 
plaining of pain and limp 
in t he right leg. Sy'mptoms 
dated from September 1931, 
at which time the patient 
first attempted to walk. 
The limp had been steadily 
progressive. Family' and 
past history were negative. 
On examination the patient 
walked with the right leg 
externally rotated and the 
knee locked, as in quadri- 
ceps weakness. The right 
tibia was bowed anteriorly 
and laterally', andthickened. 

The tuberculin and 
blood Wassermann reac- 
tions were negative. The 
blood calcium was eleven 
milligrams; the blood phos- 
phorus five and two-tenths 
milligrams. The right leg 
was placed in a cast for 
two months without im- 
provement. 

Biopsy' of right tibia on 
March 13, 1932, showed 
osteitis fibrosa cy'stica. 
Guinea-pig injection of 
material failed to reveal 
tuberculosis. 

Immobilization in an- 


other cast gave a great deal 

of relief, but one month of weight-bearing caused more bowing of the right tibia. 


DISCUSSION 

Burchard, as quoted by Joseph has roentgenographic proof of bone 
cysts' in a child at eighteen months of age, and Joseph himself reports a 
case in which the patient was thirteen months old. In this latter case a 
biopsy of an inguinal gland was reported as metastatic sarcoma, which 
would make one suspicious that the bone lesions might also be malignant. 

Apparently there is a close relationship between osteitis fibrosa 
cystica, bone cysts, and giant-cell tumor of bone, as Platt speaking of 
giant-cell tumor and osteitis fibrosa cystica, states, “The two lesions have a 
common histological denominator, the giant-cell area”, while Geschick- 
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ter and Copeland^, state, “The average solitary bone cj'st in the long 
bones is a healed or heahng giant-cell tumor”. Also, “the poh'cj’stic 
groups of osteitis fibrosa also emphasize the relation of the bone C3'st to 
giant-cell tumor tissue, for in these lesions the small jmung cj'sts can be 
seen arising in giant-cell areas and fusing together to form the larger 
caidties”. 

The blood calcium was found to be normal; this test was done because, 
as Barrie^ remarks, “Recent investigations seem to show that the 
parathyroids plaj’- a role in calcium content control. Faultj^ bone metab- 
olism is quite generallj’- beheved to be due to an interference with 
endocrinal glandular equifibrium.” 

Furthermore, J. J. Morton ® states that von Recklinghausen first 
regarded the disease as an inflammatorj' process wherebj’^ fibrous tissue 
was substituted for bone structure, while in his later work he changed this 
belief and thought that he was dealing with a metaphase of existing tissue 
and a calcium withdrawal. 

However, Salmon states, “Gold and Schlesinger find no para- 
thyroid changes in localized osteitis fibrosa, but in the various generalized 
forms they find a definite association”. Hunter and Turnbull ^ report 
four cases of focal osteitis fibrosa in order “to place on record the absence 
of any evidence of hj^perparathjToidism in this disease”. 

E. G. Slesinger*- gives two good theories regarding pathogenesis of 
osteitis fibrosa cj'stica, — ( 1 ) “It represents a metaplastic transformation 
of the bone marrow into a fibroid tissue; (2) it is tlie result of a chronic 
inflammation of unknown origin occurring in the endosteum.” Furtlier- 
more, Slesinger feels that trauma is an important factor, a view not held 
bj’’ Bloodgood. 

THER.iPY 

The close relationship of benign giant-cell tumors, which rcadih- 
respond to radiation therapj', and osteitis fibro.sa cj'stica would indicate 
that radiation therap3', as suggested b3’ LeWald ", might prove of value in 
both conditions. We have not had an opportunit3- to treat this case. 

SU.MMAnY 

1 . A case of osteitis fibrosa C3’stica in an infant, aged t wcnf3- months, 
is reported: reports of onh- two 3'oungcr cases have been found in the 
literature. 

2 . Radiation therap3' might prove of value in this condition, duo to 
the close relationship of osteitis fibrosa c3'stica and giant-cell tumor. 
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THE USE OF UNNA’S PASTE IN THE MAGGOT TREAT]\IENT 

OF OSTEOMYELITIS* 

BT E. L. JEWETT, M.D., HARTFORD, COXXECTICUT 
Hartford Hospital, Hartford, Connecticut 

In a review of the literature pertaining to the Baer maggot treatment 
of osteomyelitis, we find that the onl 3 ’’ substances used to cover the skin 
edges and hold the wire or gauze coA'ering are adhesive tape, rubber 
plastic, or coUodion. Most of the writers state that the patients have 
complained more or less of irritation of the skin bj’’ the maggots. We 
find that both adhesive and rubber plastic not onlj’’ lead to irritation of the 
skin when removed, but that thej’' also separate from the skin in manj- 
cases, thus allowing the maggots to creep up on the skin. As each series 
of treatments consists of a number of applications of maggots, with new 
covering each time, the above condition at times proves of real import. 
In one patient it was necessar}^ to give quite large doses of antipruritics 
and hypnotics to enable him to be comfortable and sleep. 

This led us to trj”^ Unna’s paste as a medium to fasten the covering to 
the skin. The formula we used is: 

Zinc oxid, parts 

Gelatin, parts 

Glj'cerin and water, each 19 parts 

The solution should not be too thin, or it will run down over the leg and 
also into the wound, but when of the right consistency' (this can be de- 
termined bj' trial) it seals the skin very cfTectivcIy and also keeps llie 
covering of wire or gauze glued down. Of course, it should be applied 
warm. We have seen no ill effects from a little of the paste getting into 



I'lC. 1 

of Uiin.-i's pif’.o 


* Throucli tlic courtesy of Dr. .Totm H. T. .■'neet, .Ir., lo v.!^ >v.> Hi- ui 

Service tv.is tievclopeii the follovinc moth'vi of applicriti -n < f vire ret.'ur.ir.; •-r'- r; i*; t! '■ 
m.tccot treatment of osteomyeliti?. 
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Fig. 2 

Mctliod of application of maggots to lesion. 


the open wound. AVe found that the maggots could be implanted in the 
wound effectively b}’’ the use of sterile gauze applicators which had been 
dipped in the maggot suspension. If the maggot-laden applicators are 
left in the wound for a moment or two, most of the maggots wander off 
from the cotton into the wound. 

At first we used thick felt as a framework on which to put the wire 
gauze and this seemed to work •\'ery well, if the felt was thoroughlj’’ satu- 
rated with the paste and all the crevices closed with the paste. Later on 
we discontinued the use of the felt, just using ordinary gauze. The 



Fig. 3 

Showing one wire screen covered with Unna's paste and gauze and another screen with 
edges turned down, to be applied to lesion on opposite side of leg. Adhesive tape has 
not yet been applied. 
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edges of the wire should be turned over so that no loose strands are left- 
free to cause irritation to the underljdng skin. After the wire is fitted 
over the lesion, more laj'-ers of Unna’s paste and gauze are placed, over- 
lapping the wire edges. Then, as a final covering, adhesii-e tape is placed 
over the gauze. In cases where there is anj’- question of the covering not 
being tight, ordinarj”- gauze bandage may be wound firmlj' around everj^- 
thing else and left on until the paste thoroughlj- hardens. A few layers of 
gauze left over the wire mesh for a few hours are not enough to keep out 
the air. 

The advantages of this covering are as follows : 

1. It produces no irritation to the skin. 

2. The paste can be placed close to the open lesion and all 
cracks and crevices effectivel}' sealed off, thus confining the 
maggots to the lesion. The secretions from an osteomj'e- 
htic lesion often saturate the adhesive tape and cause it to 
separate from the skin. These secretions themselves are 
somewhat irritative to the skin. This paste protects the 
skin from these secretions. 

3. It can be washed off easily with warm water and this leaves 
the skin in excellent condition. 



OF VOLKiMANN'S ISCHAEMIC PARALYSIS 
BY ELASI'IC TRACTION 

Rki’oijt of Skvfn' Casks * 

nv ATTILIO MILICI, M.I)., XKW VOHK, X. Y. 

Since 192S the writer has treated seven eases of Volkmann's paralysis 
with elastic traction. 'rhou»;h traction is not a new method, and the 
means b}’’ which it is applied has been used bj’’ others, these eases are being 
reported because of certain details which have made this form of treat- 
ment more effective. The splint (Fig. 1), made of an ordinary metal that is 
not too pliable, consists of a proximal pari (A) for the forearm and a distal 
part (B) for the hand, the two connected b}" an ordinary door-hinge (a), 



Fig. 1 

Splint. A. Pro.ximal portion for forearm. B. Distal portion for hMcl and 
fingers, a. Ordinary door-hinge, b. Removable pin of door-hinge, c. Grooves 
for insertion of removable pins. d. Removable pins which can be bent to any 
angle, e. Wire loop for e.vtension. /. Vertical bars for traction on distal portion 

of splint. _ . -rr 1 /-IV 

* From the Children's Surgical Service, Bellevue Hospital, Hew lorK Oitjv 
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SO that the distal part can be moved on the proximal to any desired 
position. A removal pin (6) in the hinge makes it possible to separate the 
two parts of the splint by simplj’- pulling the pin out. 

At the wrist the two parts of the splint on either side have a groove 
(c) through which a small metal rod (d) can be inserted, thus immobilizing 
the movable part of the splint. (Metal rod d is inserted in the grooves c.) 
Immobilization of the distal part of the splint in any desired position can 
be accomphshed by simply bending the rod (d). A loop of wire (e), 
spreading out banjo-fashion from the end of the splint, serves as a medium 
to hold the elastic traction. This wire loop is removable, being held in 
position bj’’ slots in the distal portion of the splint. 



Fig. 2 

Japanese finger trap, used for extension. 


Traction is made on the fingers by means of the so called Japanese 
finger traps (Fig. 2). These finger traps are made of woven straw and are 
intended to be used as trick toys. Inserting a finger of eacli hand on 
either end of the toj’’ it is impossible to extricate them, as the more one 
pulls, the tighter the grip becomes; the fingers, however, can be quickly 
released bj’’ approximating the two ends of the finger traps towards eacli 
other. We make use of these traps bj' attaching a piece of Esmarch's 
bandage to one end and inserting the other end over the finger. Traction 
is made by the pulling of the rubber which in turn is fastened to the banjo 
wire b 5 ' an ordinarj' curtain hook (Fig. 3). The amount of tension exerted 
is regulated bj’ lengthening or shortening of the rubber band. Tlie fin- 
gers are covered with strips of adhesive plaster to protect them from the 
slight roughness of the straw and also to obtain a firmer grip. Tiio great 
advantage of these finger traps is that they can be instantly applied; can 
be removed as quickly; the hold on the fingers is finn; and, on account of 
their great resiliency, they do not interfere with the circulation of tlie part. 

The traction is begun on the fingers by immobilizing the splint in the 
position in which the fingers lie, and is continued until their comj)I< te 
extension in that position is attained. The angles of the iimnohilizimr 
pins are then changed into less acute ones, thus immobilizing the palmar 
portion of the splint a few more degrees towanl dorsiflexinn, and iractinn 
again is made on the fingers until they are stmiglit in thi- panicnlrir 
plane: immobilization is thus gr.idually cha.nged into a more dor-itl-'X'-d 
position and traction continued until both wrist aiul fincc-rs are on ;i:e 
same horizontal plane (Fig. 3). 
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It has been learned from experience thaf. tlic elasticity of the muscles 
in these cases is greatly diminished, and that the tendcnc}'- to correction 
increases with improvement of position. 

In all of the cases it was found that after the wrist and fingers were 
corrected to a horizontal plane, no further progress could be made. It 
was considered advantageous at- this stage to discontinue traction on the 
fingers; to remove the immobilizing pins (d), thus allowing the distal part 
of the splint to move on the proximal; and to make traction in a dorsi- 
flcxcd position on the wrist by the use of an ordinary Esmarch’s bandage 
attached to a ^'crtical bar (Fig. 1,/) on cither side of the splint near the 
elbow and on the banjo wire at the finger end of the splint (Fig. 4), the 
Esmarch being regulated so as to have a slight tension at all times. It 
has been found more practical at this stage to encase the splint and the 
forearm in plaster-of-Paris, first removing the straps, which up to this 
time, have been used (Fig. 4). 
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Fig. 4 


Straps have been removed from splint, and splint and forearm encased in 
circular turns of a plaster bandage, traction being continued upon the distal 
portion of splint averting dorsiflavion of wrist. 

As dorsifle-xion improves, the Esmarch is gradually shortened to keep 
up the tension, which is maintained continuoush’ until complete dorsi- 
flexion of the wrist is accomplished. The wrist is next immobilized in this 
position by incorporating the distal portion of the splint in the plaster 
(Fig. 5), and traction renewed on the fingers which b\’ this time have 
again become flexed. Dorsiflexion of the fingers is then gradually in- 
creased until thej" themselves are in complete dorsiflexion. Forearm, 
wrist, and hand are then encased in a plaster-of-Paris splint in the cor- 
rected position, and so maintained from four to six weeks. Xo immobi- 
lization was used in our first case after complete correction; three weeks 
later the deformitj' was found to be almost as bad as before treatment was 



Fig. 

When complete linrsiflcvion of w.-if*. Ivi* liccn ob:;i:nr-i, xh” iniiri .'.I'l.-f-: 

this {xisition by circiilir turns of pl;v«tcr b.ind.icc riI>out tb*' n f f tf.*’ 

splint nnd h:ind. and trie; ion is nv.iin mode on th*' fincers 
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commenced. It is, therefore, of 
vital importance to always im- 
mobilize these cases after their 
correction. 

Experience has shown that 
Fig. 6-B ftie prognosis in these cases, is. 

Result, si.\' months later. to a large degree, dependent on 

the amount of muscle tissue that 
is viable and capable of contracting. As a rule, the older the case the 
more marked the fibrosis; on this basis many authors consider that cases 
of several months’ duration can be benefited only by operation, and that 
only early cases are amenable to daily massage and muscle stretching. 

It is the belief of the writer that all cases can be helped by this 
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method, no matter hoiv old or how marked the deformity. The deformitj’ 
can always be corrected, but it is not known how much function will be 
obtained, as this depends to a large degree on the amount of muscle tissue 
viable. 

Constant, continuous elastic traction, aiming at stretching of tliis 
scar tissue, thus overcoming the deformitj' and leaving unhampered 
whatever muscle tissue there is viable, is the rationale of this treatment ; 
traction is maintained day and night, the tension being so regulated as to 
cause little or no pain; in fact, pain and discoloration of the part mean 
that the tension is too great and should be reduced. It has been found 
that the results obtained by this method are superior to those achieved bj* 
any of the several operative procedures; a remarkable degree of restora- 
tion to function is often accomphshed in cases that, in the beginning, 
seemed hopeless. 


CASE REPORTS 

Case 1. L. S., boy, eight years old, was admitted to the Hospit.al .September 
1930, with a tj-pical claw-hand deformity. There was flexion of the wrist, extension of 
the metacarpal phalangeal joints, and flexion of the interphalangeal joints. There was 
some wasting of the muscles of the hand and forearm, but most pronounced atrophy was 
present at the thenar eminence. The child complained of severe pain on manipulation; 
no active motion of the hand or fingers was possible. The history was that of a supra- 
condylar fracture of the humerus three months before admission, treated in another hos- 
pital in splints nith flexion at the elbow for a period of three weeks. This patient was 
discharged on March S, 1931, completely cured. It is impossible now to distingui.^h 
between the pathological and the good hand. 

Case 2. IV. E., boy, eleven years old, w.as admitted to the Hospital Xovember 23. 
1929, with a history of injura- to left forearm in August. 1929. due to a fall. C.ast hail 
been applied for four weeks in another hospital. Typical deformity was noticed on re- 
moval of the cast. Examination showed the right hand held in claw attitude with 
marked fle.xion at the second phalangeal joint, extension impossible, and practically no 
motion of the wrist. Sloughing of the little finger w.as noticed a few d.ays after ndmb.'^iiin. 
Neurological examination showed involvement of the ulnar ncr-ec and neurolysis tva> 
attempted a few weeks afterwards with some improvement in scn.iiation over the tilnar 
distribution. Marked trophic changes sulrsequcntly developed in all the other fingers, .co 
that application of the splint had to be del.ayed until all the sores had healeti. This p;i- 
tient was discharged on .August 30, 1930, with a hand that w.as quite u.seful. extension 
being complete. His grip was good, and now ho c.an use the hand uith almost .as much 
case as before his injurj'. 

Cask 3. .S. M., boy, nine years old. This patient was admitted on March 27. Hijs. 

with a history of a supracondylar fracture four months Iiefore admission. He \\a= 
treated at another hospital for six weeks with plaster-of-Paris moMed sp^mts, vith tl." 
result.ant deformity. Examination showeil a typical claw-hand deformity, iMth rnarkisi 
flexion at the wrist and intcrph.alangc.al joints; practically no movement at the arist, 
slight motion of the fingers. There was marked atrophy of the interos.rs.us miis-le- of 
the hand and some atrophy of the mu=cles of the forerirm: s,.:ic-.!.,,n was l.e; o-.rr tl <• 
distribution of the median and part of the ulnar nerve. Tropliie claang'-s v, i re- pre- r.t 
in all the fingers. Roentgenognims showed old supracondylar fnictun- of tl.e l.-imi 
with .slight backward displacement of the loner Irtigmcnt 

This boy was dischargcai on .\ugust 17. 192s. marke.lK- impo.-.-i-j, Tl.e r. - p; ... 
this case is not as gooil as in some of tlie others, which f.-'.ct we :.ttr:b-i*e to .-.r. r.bi, c rr.- 
plcte liostruction of the muscle tis-iie of the fonvirtr. Ilo-wv-r. t!.‘- ?• y c .r. uo- . 1. ■ 



522 


A, Mr MCI 




Fig. 7-B 

After treatment, seven months later. 


fairly well. He can write, carry objects, handle a knife and fork, and do almost every- 
thing with it, but his grip is very poor. 

Case 4. R. S., boy, eleven years old, was admitted .September 30, 1929, with a 




Tig. S-H 
Four ye.ir? lutor. 


liistory of liavinp fallrn six feet in Auiru«t, 1020. landinc ‘‘U liif' Irfs forr.irni. A 
fion of the rich! elhow w.as reiiuced in another hii«i>!t:i!. wh'-re it «;l' four. ! that !.•' al*. i 
had a fracture of the lo'ver end of the radiu?. \ philter ca^t a:.' app',i>“i to t!.*' fo—r.m 
after naluction. which w;!.*: not saicee.^ful. An o;wn rciurti 'n v..a<. d r.-- 

and the forearm p'.acoii in a c;u«t for five weehr. tyji c.i! VoU.n-.-.r.n e atra-tuo' v. a* 
found on removal of the ca^t. Kvamituition fhoae.J a two-inrh ^-.ir r- itr. f f the 
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wrist over the radius. Tlierc was a larRC amount of firm callus at the site of the fracture. 



^\'rist was held in acute 
fle.vion with typical 
claw-hand deformity. 
No active motion was 
possible, either of wrist 
ov fingers; passive mo- 
tion of the wrist of 
about fifteen degrees. 
^^'rist was very painful. 
No sensory disturb- 
ances. Roentgeno- 
giam showed an old 
comminuted fracture of 
the lower extremity of 
the radius with back- 
ward displacement of 
the radial epiphysis. 
This boy was discharged 
on Februaiy 4, 1930, 


Fig. 9-A 


complete!}' cured. 



ELASTIC THACTIOX FOR VOLEAIAIS'X’S PARALYSIS 


525 


Case 5. M. D., boy, seven and a half j'ears old, was admitted with a history of a 
supracond 3 ’lar fracture of the humerus six weeks previouslj'. He had been treated else- 
where with a plaster cast which was left in place uninspected for five weeks, at the end of 
which time the tj-pical deformitj’ was found. Examination showed marked flexion of all 
the fingers, with marked atrophj’ of extensor and flexor groups of muscles; marked limita- 
tion of movement of the wrist and fingers. Roentgenograms showed an old fracture of 
the lower fourth of the radius and ulnar, with slight backward displacement of the lower 
fragment. This patient was discharged on November 2, 1931, with a hand that is 
practical!}' normal. 

C.iSE 6. C. L., boy, ele%'en years old. Patient was admitted on Februan- 2, 1932, 
with a history of fracture of the left humerus, lower fourth, one year ago. He was 
treated for three weeks with plaster-of-Paris splints with elbow at right angle. On re- 
moval of splints he was foimd to have an ankylosed elbow and wrist-drop. Examination 
showed a left forearm held in flexion at an angle of eighty-five degrees, with practically no 
motion. Triceps muscle, all of the forearm muscle, and hand muscles were markedly 
atrophied. There was complete wrist-drop with claw-hand. This boy is still under 
treatment. Correction of wrist and hand to a more horizontal plane have been 
accomplished. 
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Cask 7. J. B., female, aged forty-five 3 'ears. This patient was a private case. 
She had a Colles’ fraeture in Jiilj', 192S, and was treated by another doctor with plaster- 
of-Paris molded splints, which were kept on, uninspected, for five weeks. On removing 
these splints, a typical claw-hand deformity was noticed. When seen by the writer in 
Januaiy, 1929, she showed marked flexion of the wrist and fingers. There was very 
little movement of the fingers and practically none of the wrist. There was marked 
atroplij"^ of all the muscles of the hand, — in fact, the hand was quite useless. X-ray 
showed an old Colles’ fracture with marked posterior displacement of the lower fragment. 
It also showed atrophic changes in all of the carpal bones. She was under treatment for 
exactlj' one j'car, with good functional result. 

I am indebted to Dr. Carl G. Burdick and Dr. Fenwick Beckman for permission to 
report these cases and wish to express mj’ appreciation for their help and encouragement. 



WALKING jMEMBERS FOR BILATERAL A]\IPUTATION OF 

THIGH 


BY THOMAS F. \THEELDON, M.D., RICHMOND, VIRGINIA 


The writer has had several cases of bilateral amputation of the thigh, 
just below the trochanters of the femora, for which he has used different 
types of supports. None seemed entirely efficient until the present type, 
herewith illustrated, was designed. The material used in the construc- 
tion of these supports is light, rustless steel, the wearing quality of which 
has been excellent. The treads are large and firm; and the patient wear- 
ing them gets around splendidl}’’ with wonderful 
balance. There has been no difficulty either 
in getting a patient to wear this apparatus or 
in teaching him how to do so, and, as it places 
the wearer close to the ground, there is verj’’ 
httle fear of faffing. After the patient gets used 
to this length of support a taller one can be used 
without difficulty, if for any reason such is 
desirable. 



Fig. 1 


Fig. 2 


A SPLINT FOR FRACTURES OF THE LEG 

BY HARVEY C. MASLAND, M.D., PHILADELPHIA, PENNSYLVANIA 

The illustraiioiis present, a splint construction for the reduction of a 
fracture of the leg, more particularly for the upper third. For the lower 
two thirds of the leg, an unpadded plaster cast, extending from the fulness 
of t he calf muscles over the flexed knee and well up on the thigh, is sub- 
stituted for the upper portion of this splint. 

The buttock ring is of t Avo metal, semi-elliptical strips properly pre- 
pared for adjustable connection with each other. The ring is fitted to 
rest snugU'^ upon the skin surface throughout its circumference. It bears 
upon the ilium, the ischium, and the pubic bone. It is coAmred with felt 
over Avhich an artificial leather bandage is applied tightly and smoothly. 
This is anointed Avith some emollient ointment, such as cold cream. 

The thigh splint arms, in tAAm pieces on each side of the limb, are 
adjusted to the length of the femur. Their upper ends are angulated to 
give the correct tilt to the buttock ring. They are attached to the ring 
before the felt is applied. 

Two metal strips are bent to form an adjustable stirrup which is 
encased in the slipper plaster cast. The ends of this stirrup flare out OA'-er 
the malleoli. The leg splint arms, also in tAVo pieces, are attached to the 
slipper cast and to the thigh splint arms in the axes of the respectiA^e 
joints. An aluminum gutter splint, of ample proportions, is laid along 
the posterior length of the femur, and held tightly to the splint arms with 
adhesive plaster. A brace, spanning the knee joint, locks the joint 
against moAmment in the subsequent distention. 

For the distention, a turnbuckle assembly is attached to the over- 
lapping leg splint arms. With the immediate reduction of a fresh frac- 
ture, complete correction of the overlap can be expected as routine. A 
gutter splint, or splints, is applied to the fracture, both for support and 
for the correction of any tendency to lateral deAdation. 

The splint equipment here illustrated is A^ery simple. The pieces 
are selected from a portable outfit Avhich is complete for. the splinting and 
reduction of a fracture of any bone of either limb. In this equipment 
there is an assortment of four different lengths of metal splint arms, and 
three different lengths for construction of the rings for the shoulder, the 
buttock, and a claAdcle-chest ring. There are a few brackets, sleeves, 
etc. for general purposes and some special pieces for the patella, the 
olecranon, the carpal, tarsal, metatarsal, and metacarpal bones; also a 
device permitting rotation of the forearm within the splint. The instru- 
ments comprise a pair of special bending wrenches, plaster instruments, 
and some miscellaneous tools purchased in the hardAvare store. 

The plan of assembling the splint pieces and the mechanical prin- 
ciples involved are clearly shown by the illustrations. In the fracture of 
any long bone of either limb, the principle of securing a safe, Avell dis- 
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Similar numbers indicate similar parts. 

1. Adjustable buttock ring. 

3. Clamping sleeve enclosing 2 and 5, the overlapping thigh splint arms. 

6. Pivoted joint at the knee. 

10. Clamping sleeve enclosing and holding the leg splint arms in an^' degree of 
distention. 

9. The turnbuckle assembly for the distention. 

2. Adjustable foot stirrup encased in the plaster slipper cast. 

7. temporary knee-joint fixation brace. 

IS. A supporting splint for the fracture. 

4 . Pressure gutter splint against the femur. 


tributed, and sufficient support upon adjacent skeletal structure.^ i.s 
followed. As the splint has stabilized the bone, the subsequent di.«- 
tention produces a smooth .«lidinp: backward of the displaced bone info 
normal position. There is no pain and only in some complicated ca.se.s 
is there need for an anaesthetic. 

Subsequent adjustment of the splint is very simple. Tlie splint de- 
sign permits immediate or very early function of the adjacent joints, 
without disturbance of the immobilization of the fracture. 


AN APPARATUS FOR EXERCISING PARALYTIC LIMBS 

BY JAMES C. WILSON, M.D., HAHTFORD, CONNECTICUT 

During the epidemic of 1930, at the Municipal Hospital at Hartford, 
Connecticut, we had fifty-two cases pass through the Orthopaedic Ward, 
which were in need of treatment calling for underwater exercise. At the 
Hospital there was installed a veiy satisfactory tank, but to exercise the 
twenty or more patients at frequent enough intervals was impossible, 
due to lack of time. 

Notwithstanding the opinion of some men that a long rest period is 
necessary before starting exercises, the author can see no reason for delay- 
ing the exercises after the period of irritability is passed. Prevention of 
contraction, preservation of nutrition and general condition demand 
exercise, and no other method can take the place of attempted voluntary 
motion. In motion there are two distinct impulses given, one for con- 
traction of the intended muscle, and one for the relief of tension in the 
opposing muscle. Only by attempted voluntary motion do these two 
impulses coordinate and tend to give the balance of power needed about 
the joint. 

In view of the fact that limbs that could not otherwise move might 
show some impulse when raised from the bed, we made use of some bars 
passing through the ward, over the beds. By suspending a limb by means 



Fig. 1 

Leg in sling to exercise hip and knee group. Patient too weak to move limb 
when^on back but does very well when on side. 
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Fig. 2 

Showing arm in sling to exercise abductor and adductor groups at shoulder. 


of a muslin bandage it was possible to relieve the limb from the force of 
gravity, as in the tank, and a very good type of exercise could be given. 
In fact, there was no motion which could not be carried out, except that 
involving the back, providing there was any power left. 

The position in which the exercise maj’’ be given to the best ad- 
vantage depends somewhat upon the operator. Flexors of the thigh, for 
instance, when too weak to draw up the knee maj* be exercised at the 
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beginning with tlie patient on liis side. Arms and hands may be sus- 
pended in the sling with the patient cither sitting or lying. Every mo- 
tion possible to attain in the tank may be duplicated in the sling. The 
sling has these advantages over the tank: 

1. Freqiienc}'- of e.xcrcisc (sometimes as much as three or four times a 
day), always approaching fatigue but never reaching it. 

2. The e.xample to smaller children of the older patients who can 
undei-stand just what wc want them to do; the smaller children 
eventually accept the e.xcrcisc as a game. 

3. The possibility of exercising any number of patients at the same 
time without removing them from their bods. 

4. The possibility of its use in the private home where it is a cheap, 
simple, and very efficient piece of apparatus. 

The degree of atrophy in the limbs so treated 
was much less marked than seen in the patients 
who came into the clinic and who had not been so 
treated. Braces for the prevention of deformity 
during this intermediate stage of the disease were 
less frequently needed, relieving the limb of any 
constricting bands or bandages which can only 
restrict circulation. Of course, these cases were 
kept under close observation for such deformity 
as might occur, and, in case the limb could not be 
easily held in the normal position after it had been 
out of the sling for twelve hours, braces were 
applied. 

As to the apparatus: It is simply a gauze 
bandage or other sling placed over a bar or hook 
above the bed. For a bar, a Balkan frame or 
curtain pole may be used, or a heavy hook or ring 
placed in the ceiling over the bed will serve the 
purpose. This apparatus has also been used to 
advantage to free up shoulders after fracture, and 
Fig. 4 in other conditions where voluntary effort has 

Result after two been desired to increase motion. 



months of treatment for tank has been the means of starting 

SGV 016 OcliCx^”jvriG© . « 

many patients who otherwise would have been 
considered totally paralyzed ; but there are many places where the tank is 
not available on account of the location of the patient or the overcrowding 


of the wards, and, in the author’s experience, the sling not only does 
everything the tank can do, but may be used anywhere with considerably 


less trouble. 



AN ORTHOPAEDIC AND FRACTURE TABLE EMBODYING 

NEW PRINCIPLES 


BY TYILLIAM LISLE BELL, M.D., OAKLAND, CALIFORNIA 

The table illustrated is supplied with a sohd sacral support which is 
rarely, if ever, used, once the operator becomes famihar with the soft, 
fiddle-string tight, double-layer, longitudinal, canvas support, split at its 
foot end for the introduction of a padded saddle. 

Figure 2 shows angled top -view of this tight supporting canvas when 
properlj^ placed. 

Figure 1 gives one -sdew of foot piece, and method of positivelj- bandag- 
ing foot to foot piece. This mechanism permits anj- angle of rotation or 
ankle flexion, and locks positivelj^ in anj' position. 

Figure 3 illustrates sUding extension spars capable of use throughout 
the full length of the table. These spars appl}- traction at anj' angle to 
either legs or arms. 

Figure 4 pictures padded axdllarj^ hooks, useful for spinal distractions 
with patient prone or supine, and for lessening perineal pressure against 
saddle during leg or hip traction. 

Figure 6 shows foot piece i\'itb patient prone (fuUj' as efficient). 
Note straight body line nith tightly drawn canvas. 

Figure 5 shows the canvas relaxed. This may be done gradually, 
and locked anywhere instantljL Proper support is provided with one of 
the cross tables under the knees. Extreme posterior concavity is readily 
obtainable bj' this method. 



Font is shown niiliqucly. with Immlarre onratrcxl in tootii on - r 

foot p;tn, Snddlc .nnd stud arc in phico. Padded phant.nr pLate at ha-" of t'»-- 
maintains any tleftrce of dors.al P.exion or rot. at inn. 
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Fig. 2 

Canvas shown is wider than needed. There are three holes for saddle stud 
under cross tables. Powerful, split, accuratel 3 ' adjustable windlasses wind can- 
vas over top. Note slit in canvas to permit introduction of saddle stud. 

Figure 7 illustrates the method of application of Bohler’s os calcis 
traction, and application of plaster case without extra equipment. Pa- 
tient rests on all cross tables lowered to frame during this operation. 

All cross tables are raised and covered with sterile blanket when 



Fig. 3 

Leg spars moved up to shoulders. Shows arms in traction, at right angles to body 
axis. Rotation is controlled. Still greater abduction is possible if needed. 1' uliy 
accessible for plaster. 



ORTHOPAEDIC AND FRACTURE TABLE 


535 



Fig. 4 


Adjustable axillarj’ hooks, padded, di\'ide and lessen perineal pressure and permit 
spinal traction when perineal post is removed. Fen- cross tables are elevated. Feet 
should be bandaged in foot pieces. 


patient is placed on canvas. After this the necessary number of cross 
tables are instantty lowered singlj”, or in an}' combination desired. This 
lowering is accomplished with ease from either side, or both sides of the 
table. Patient rests at all times on soft, non-bruising, non-metallic sup- 
port, full}' accessible for plaster-of-Paris throughout full length, base of 
the neck to heels. The canvas is ignored throughout operation, after 
which it may be cut and removed. The patient may remain supported 
upon this canvas without sacral or perineal injurj’ until the plaster case is 
safel}' set. This makes for lighter plaster encasement. With fractured 
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Fig. G 

Sliows patient prone and one cross table elevated. Foot piece is cquallj' efficient 
with toes downward and is positivcij- lockable at an}' angle. 


hips, it is quite possible 
in many cases, to re- 
duce and encase with- 
out general or local 
anaesthetic. Only the 
hypodermic is used, 
resulting in less shock, 
gentler manipulation, 
very accurate control, 
no sacral injury. 

This table pos- 
sesses removable, lock- 
able legs; is light and 
very strong; occupies 
but two square feet on 
its end when not in 
use; takes the place of 
several tables, a number 
of pieces of traction and manipulation apparatus; is completely housed 
• from plaster drip; has full-length traction for arms, as well as legs, and 
at all possible angles. The table may be used for the treatment of any 
patient, from an infant to an adult seven feet in height. 

One or both feet may be encased in light plaster boots preceding trac- 
tion, and rested in foot pans during manipulation. These plaster-of-Paris 
boots may be firmly anchored to vertical studs of foot pieces. When the 
attachments to foot pans are cut, after splinting is completed, the foot is 
held in accurate position by the foot pan. In other words, the foot does 
not drop. 

This table embodies in one unit of equipment clinical control of a 



Fig. 7 


Quick acting saddle support device for Bohler os calcis 
traction. Foot pan may be instantly adjusted at any 
angle for traction. Various types of nails or stirrups may 
be used. 
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very wide range of fracture requirements. It has been tested clinically 
and mechanically through various models for twelve years. 

The idea of a longitudinal canvas support came to most of us through 
a frame given us by Dr. E. H. Bradford. This particular use, however, 
so far as the author is aware, has not been applied to orthopaedic tables. 
It must be remembered that this canvas is split, is in combination with 
the saddle, permits traction and full accessibility of the patient, and must 
of necessity be an integral part of a device solely designed to meet all these 
requirements. The avoidance of sacral pressure in heavj’^, elderl 3 ^ pa- 
tients is no small consideration. 

This device was shown bj’’ the author at the meeting of the American 
Medical Association in 1926. Since that time a certain number of refine- 
ments have been added. 



EPIPHYSITIS or THE PROXIMAL OR PSEUDOMETATARSAL 

EPIPHYSES OF THE FOOT 


Rkpout of a Case* 

BY M. S. BUHMAN, M.D., ^^E^V YORK, N. Y. 

Epiphj'scs are present, occasional!}' at. the bases of the metatarsal 
bones, and Sawtell ^ notes that similar epiphyses may exist in the hand 
coincident all}-. Irregularity in the formation of t.he bones of the foot is 
not noted after the age of five years and six months. These accessory or 
“pseudo-epiph3’’sos”, as they are termed by anatomists, have no particular 
significance. Sawtell believes them inherited; others regard them as due 
to an endocrine disturbance. Kohler points out that these proximal 
epiphyses are always present in man in the primitive formation, but that 
fusion takes place early with the ossifying diaphysis. 

It was noted pre\'iously - that no case of disease of the pseudo- 
epiphyses had ever been reported. We are reporting now a case of bilat- 
eral disease of the second and third proximal epiphyses of the foot, the 
findings being interpreted as an epiphysitis. 

Case D551. A boy, three and a half years old, was seen in the Out-Patient Depart- 
ment of the Hospital for 
Joint Diseases on January 
12, 1932, because of pain 
of a year's duration, in 
both forefeet. There was 
no previous illness and no 
history of injury. Pain 
was gi’eater in the left 
foot. Both feet showed 
moderate valgus with ad- 
duction of the foreteet. 
Motions of the feet were 
free and painless. Ho ten- 
derness was present over 
the bases of the metatar- 
sals and only slight tender- 
ness beneath their heads. 

Roentgenograms of 
both feet were taken and 
revealed these interesting 
changes. 

Proximal or pseudo- 
metatarsal epiph 3 'ses 
were noted at the bases of 
the second, third, and 
fourth metatarsals, 
bilaterally. The epiph- 
ysis of the base of the 

♦From the Service of Dr. Leo Mayer, the Hospital for Joint Diseases, New York. 
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Fig. 2 


fourth metatarsal was well developed and normal on both sides. Xo proximal epiphyses 
were seen in connection ^nth the fifth mefatars.als. The accesson.' epiphyses over the 
second and third metatarsals were indistinct, swollen, fwpmented, and showed indefinite 
areas of rarefaction and condensation. These changes were best seen in the proximal 
epiph3'sis of the second metatarsal, better on (he right side. The normal distal 
epiphj'ses of the metatarsals were well seen at the head of the second metatarsal bone 
on both sides. The third, fourth, and fifth metatarsal heads on the right foot did not 
show distal epiphj'ses. The third and fourth left metatarsal he:ids presented indistinct 
distal epiphyses. 

The proximal epiphj'sis of the first phalanx of the great toe appe;ired slightly com- 
pressed antcroposteriorly and possibb- denser than normal, on both sides. It is doubtful 
if this epiphysis is the seat of an aseptic necrosis. The centers of ossification of the navic- 
ular bones were not present and the cuneiform lioncs showed beginning os.dfication. 
Greatest ossification was present in the c-xtemal cuneiform of the right foot, which showc<i 
two arc.as of increase<l density in its substance. 

The patient was seen onlj' twice and could not I>e loc.ate;! for further examination. 

This clianirc i.s mo.st prob.nbly of a self-limited nature, and. if .x-ray 
examination is carried out after the age of five and a half years, it will 
probably have cleared up, since this is the upper age limit of irregularities 
of ossification in the feet of normal children. Its roentgenogniithic fea- 
tures correspond to those usually attributed to epiphysitis. Again, this 
is an unusual location for epiphysitis. 

May I cxprc-ss my th.anks to Dr. M. I’omcranr for his -id and c.-iti'-isni of 
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SIR ROBERT JONES, BT. K.B.E.. C.B.. F.R.C.S. 

The kindly word, the cheorinp smile, the twinklinc eye, the whole mricnetir i>orsin- 
ality of Sir Rol)ert Jones remains only :is a memory. The world's preatest orthopae<lir 
surpeon has complcterl his life’s work: quietly as he was iKim seventy-four ye;irs apo at 
Rhyl on the North Wales co.ast, just as quietly he die<l in the e;irly days of thi« ye.ar at .a 
little \-illape in Montpomeiyshire. 

In an appreciation of the life of a preat man it is rustomary to o-fer to th'- h'-- th" 
world has sustained in his de:ith. But hy his very preatness Sir Rolr-rt Jnr.os !i,\s -ajr.i- 

.atl 



542 


Sm ROBEIIT JONES 


mizecl tliis loss; jus lon^ iis OrtlioiKioclic Surgery lives, so loiif; lives liis spirit. He it was 
wlio allied llio pioneci- work of Ids uncle, HukIi Owen Thomas, with the principles of 
modern aseiitic technique, who differentiated tJie surf^ery of t he spine and limbs from other 
branches of Medicine, who fought' for the recognition of Orthopaedic Surgery, who with 
infinite tact and perseverance struggled to cstidilish it on a firm foundation, and who had 
the satisfaction during his lifetime of observing the jirogrcss and the development of his 
offspring. He whose work cannot die, whose influence lives on after him, whose disciples 
can perpetuate and multiply ln> gifts to humanity, is truly immortal. 

Hugh Owen Thomas was the de.scendant of many generations of unqualified bone- 
setters who had iiractiscd in the hills of Widcs. Hereditary skill and dexterity were 
coupled with academic training and enriched with the products of an original and fertile 
mind. His patients were drawn not only from the industrial centers of Liverpool but 
from far beyond the boundaries of his own country, to the house in Nelson Street which 
is now world famous. Here it was that Robert Jones served his early apprenticeship and 
learned pi-inciples of treatment which frequently were uncompromisingly antagonistic to 
the accepted teachings of the day. Here he continued to work throughout his life, and in 
the same small cubicles he was still seeing patients until within a few weeks of his death. 

He qualified in 1S7S and obtained the F.R.C.S. Ed. in 18S9. As a very j’oung 
man, he was appointed Gencnd Surgeon to the Liverpool Stanley Hospital, and when 
thirty j’ears of age continued gcnei'al surgeiy at the Royal Southern Hospital. Ulti- 
matelj' he confined his activities to orthopaedic surgery and with abounding energy and 
unquenchable zeal he would complete twentj' or more operations in an afternoon. He 
was visited by surgeons from all over the world, not only at the Southern Hospital but at 
his free Sunday clinics at Nelson Street. The majority of visitors, like the Mayo brothers 
in their earliest European tour, intended staying for a day, but found themselves magne- 
tized for a week. He influenced the development of orthopaedic surgeiy not only 
through his visitors but through his patients, and many have themselves become dis- 
tinguished in the annals of orthopaedics. His earlj' association with Dame Agnes Hunt 
led to the development of a hospital first at Baschurch and later at Gobowen, which has 
since organized the treatment of cripples over a hundred miles’ radius and has proved the 
forerunner of the orthopaedic after-care clinics established throughout England and 
Wales. Any attempt to enumerate his hospital appointments — Heswall, Chaile}', St. 
Vincent’s, Llangwyffan, St. Thomas’, Shepherd’s Bush, Roehampton, and so on 
simply points to the fact that there has been no orthopaedic center in England which 
has not been served by him. 

Behind his genial, smiling countenance and apparent simplicit}’’, Robert Jones 
possessed the keenest brain, the most brilliant organizing ability, and the tact, the pa- 
tience, the perseverance and the astuteness of a diplomat. Never was man faced with 
greater difficulty or with more serious opposition than he was in the earlj'^ da 3 'S of the 
War, when he -was entrusted with the establishment of the first militaiy orthopaedic 
service of this or any other country. He was appointed to the war office as Director of 
Orthopaedics with the rank of Hon. Major General. England’s home service began with 
200 beds at Alder Hey in Liverpool; but within a short time the help of manj”^ English 
and American surgeons was enlisted, and 33,000 beds ivere equipped and staffed with 
trained orthopaedic surgeons. The brain which had already solved the problems of the 
cripple in civil life readily adapted itself to the problems of war. Incredible as it may be, 
the gigantic task was accomplished and a complete service established from first aid 
treatment in the field to the last stages of re-education and after-care. In 1918 he con- 
tinued and completed his military orthopaedic work through his appointment as Hon. 
Consultant to the Ministry of Pensions. In recognition of his war services. His Majesty 
conferred upon him the C.B. and later a knighthood, and the United States Army awarded 
him the Distinguished Service Medal. 

The academic world found it difficult to pay adequate tribute and honor to the name 
of Sir Robert Jones. There appears to be no important orthopaedic congress over which 
he has not at one time presided. Having already been the first president of the Interna- 
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tional Orthopaedic Societ5’, this body expressed its almost inarticulate admiration by 
appointing him Permanent President. Similarly he was Emeritus President of the 
British Orthopaedic Association. He was the recipient of honorarj’ degrees of the Uni- 
versities of Liverpool, Aberdeen, Wales, A'ale, Harvard, and Smith College. Honorarj- 
fellowships were conferred upon him by American, French, German, and Italian bodies. 

Eulogj' and laudation were as nothing to Sir Robert when compared with .the friend- 
ship of his fellow men. He was a most accomplished raconteur but invariably the story 
was a true one. His sense of humor was of the most vivid t jTJe, his memorj' simprisingly 
retentive, and nothing pleased him more than to tell a storj' against himself. Horn- after 
hour he would recall how he had been routed from a tenement house by an irate parent, 
how in a royal palace he had made a frustrated effort to wash his hands and disturbed a 
prince in his bath, how travelling in a train and troubled with a painful knee he had been 
advised to consult a rather good bone-setter in Liverpool by the name of Robert Jones. 
He was widely read and in his earh* days founded a literaiv- society in Liverpool. Among 
his friends he numbered many distinguished authors and artists, as well as lawyers, poli- 
ticians, judges and actors. He was keenly interested in cricket, an expert boxer, an 
authority on pedigreed dogs, and deeply attached to his St. Bernard and .Hsatian. Above 
all was his love for children who rapidly learned to trust him. He spoke ill of no man, 
and was utterly incapable of meanness, sarcasm, orimjust criticism. Calm, unruffled, and 
restrained, his displeasure was felt rather than heard and was the more effective for its 
rarity. 

Throughout his career he practised in Lir'erpool, and Liverpool has paid its last and 
greatest tribute to the honor of one of its citizens. The ashes of Sir Robert Jones are the 
first to find a resting place Tsuthin the walls of the Cathedral. The urn stands on a column 
of stone, close to the foundation pillar, beneath the stained glass window dedicated to 
“Service”. As long as the walls of that vast cathedral stand, they will shelter all that 
has died of Robert Jones, as a token and a memorial of his service to mankind. In the 
hearts and minds of those who came within the glow of his presence and who learned 
humbly to love him, his spirit still lives. 
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ANSEL GRANVILLE COOK 

Ansel Granville Cook, son of Captain William and Harriet (Bliss) Cook, was born 
in Scotland on April 18, 1862, at a time when his father was United States Consul to 
Scotland. He died suddenly of heart disease at his home, 722 Asjdum Avenue, Hartford, 
Connecticut, on January 25, 1933. 

Dr. Cook was graduated from the College of Physicians and Surgeons of Columbia 
University, New York, in 1887, and followed continuously his profession as orthopaedic 
surgeon in Hartford, Connecticut. He was Orthopaedic Surgeon, and also Consulting 
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Surgeon, to the Hartford Hospital, and Consulting Surgeon to several other important 
hospitals in the State. He was a Charter Member of the American Orthopaedic Associa- 
tion and served as President in 1909 , and was alwaj's present at the meetings of the 
Association. In 1926 , the honorary' degree of Doctor of Science was conferred on him by 
Trinity College. He was elected an Honorarj- Member of the American Academy of 
Orthopaedic Surgeons, which was organized in January 1933 . 

He had many and wide interests and his mind was fertile, and he was constantly 
occupied in initiating new methods and designing mechanical means of treatment. His 
capacitj' to think along fundamental lines, to think clearly, logically, courageously, and 
honestly, coupled with his great ingenuity and resourcefulness, naturally led him to 
conclusions of importance in the rapidly changing medical world in which he lived. 
Especially should his work on the foot and the shoes and his e.vhaustive study of what he 
called “Question of Balance” have special mention. They were both original and 
practical. His article on “Tuberculosis” and “The Mind Cure” clearh* shows his broad 
grasp of ps3'chologj’ j'ears before the subject was a household word. His practical plan 
for the treatment of rickets long before ^dtamins were known, cannot be improved upon 
toda3' since it embodied the principles of rest, sunshine, fresh air, and natural clean milk 
which was not to be “sterilized, pasteurized, nor devitalized” in an3- wa3'. 

Dr. Cook was among the first of the orthopaedic surgeons of the Medical Reserve 
Corps to ask for ser\’ice in 1917 . He said to the Director of the Orthopaedic Service 
in the Svugeon General’s Office: “I have closed m3- office, and told m3- patients that I 
will not be back until the War is over. I ask for immediate ser\-ice.” He sen-ed as 
Major and for a short time was stationed at Fort Adams, Newport, Rhode Island, and 
then sent as instructor and inspector to a group of arm3- posts in the eastern part of the 
South, and from there to Fort Sam Houston, Texas, where he remained until the end 
of the War. He gave throughout generousl3- not onh- of his skill, but also of his unusual 
personalit3-. 

From a letter signed “E. C.” from Santa Barbara, California, published in the Hart- 
ford Dail3- Courant of Februar3- 3 , 1933 , the following is taken : 

“We shall miss his presence among us, the brave gentle soul who met life with such 
valiant coinage. I think of him in so man3- wa3-s: the great surgeon with the gift of 
healing and restoring in his sensitive fingers; the friend whose jo3- it was to do kind things 
for people; the lover of birds and animals and all the beneficent, wise wa3-s of nature; the 
affectionate father whose greatest jo3- was the happiness and success of his children; the 
inventor who loved to create things with mind and hands. 

“I recall the quaint, original humor that was so uniqueh- his own, and the child- 
like qualit3- of his nature, which was almost too sensitive for the thorns of this world, the 
absolute sincerit3- and simplicit3- of his soul, and the heroism with which he bore great 
ph3-sical pain. 

“I am sure that man3- homes are happier toda3- because ho lived, for to him it was 
given to mtike the lame w.alk, to straighten the crippled 6063-. In his modc-st. unas.=um- 
ing wa3- he often said, ‘I have done the best I could. If I had known better, I would 
have done better,’ He followed the light as he saw it,” 

He was a loved member of the .American Orthopaedic Association, and no annual 
banquet was ever quite perfect without an after-dinner speech 63- him. He was a .shy 
man, and droll; proud of his children, and considerate. .A close friend paid him 
tribute when he said, “He and Robert Jones were the two most lovable men I have 
ever known.” 
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ROBERT SOUTTER 

Dr. Robei-t Soutter died very suddenly in Boston on Februaiy 21, 1933, as the result 
of an infection incurred during an operation. His sudden death in the prime of his 
prominence as an orthopaedic surgeon leaves a place which is difF.cult to fill. 

Dr. Soutter was born in Kingston, New York, October 4, 1870. His antecedents for 
several generations belonged to the South. His early and impressionable years were 
spent in France where he obtained a lasting interest in the French people and the French 
customs and a thorough knowledge of the French language. Thus, he was in later life 
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able to be a charming and interesting host to all our French %-isitors, among whom he had 
many loyal friends. 

He was graduated from Harvard Medical School in 1S9S and served as an interne at 
the Boston City Hospital and at the Children’s Hospital, in both of which hospitals he 
left an emdable reputation for his gentleness and loyalty and the meticulous care which 
he showed always in later life in all his dealings. 

Dr. Soutter identified himseK from the beginning with orthopaedic surgerj- which he 
practised during his entire career and serwed in his professional capacity in many institu- 
tions, among which were the Boston Dispensary, the House of the Good Samaritan, and 
the Peabodj' Home for Crippled Children. For thirty years he was Orthopaedic Surgeon 
to the Children’s Hospital and a member of the orthopaedic teaching staff of Hatward 
University. He was a member of the Board of Trustees of the Massachusetts Hospital 
School for Crippled Children at Canton, and was also coimected with the Long Island 
Hospital as Chairman of the Executive Board, and rendered great seiwice in making this 
institution one of the best of its kind in America. 

He was a member of the American Orthopaedic Association and was Vice-President 
of the Association at the time of his death. He was also a member of the Interurban 
Orthopaedic Society in which he was particularly interested and whose members he num- 
bered among his closest friends; also a Fellow of the Societe des Chirurgiens de Paris and 
a member of the International Orthopaedic Society. 

Starting his career in the early days of orthopaedic sm-ger>’, he used the opportunities 
which were presented to the full and made valuable contributions toward the enrichment 
of his chosen specialty. He contributed many articles dealing with the problems of 
orthopaedic surgery, particularly congenital dislocation of the hip, and was the author of 
a volume of orthopaedic surgery. Carefulness and good judgment marked his work in 
the surgical field, and the results of his operations testiSed to these qualities. 

Aside from his ability as a surgeon, he understood the practice of medicine as few 
others. His singleness of purpose and deep devotion to his family and profession marked 
his whole life. He was always tactful, patient, thorough, and sjunpathetic. Naturally 
retiring and sensitive, he was always thoughtful and careful of the feelings of others. He 
was indeed a great phj’sician and a true gentleman. 

Robert Louis Stevenson came very near to Dr. Soutter when he said, ‘’Generosity he 
has, such as is possible to those who practice an art, never to those who drive a trade; 
discretion, tested by a hundred secrets; tact, tried in a thousand embarrassments; and 
what are more important, Heraclean cheerfulness and courage. So it is tluit he brings air 
and cheer into the sickroom, and often enough, though not so often as he wishes, brings 
healing.” 



News Notes 


Just as The Journal goes to press, word lias lieen received of tlie sudden death on 
March 22 of Edward A. Rich, M.D., of '1 rncoma, Washington. Dr. Rich was always 
interested in The Journal and, since 1020, had served as a member of its Advisoiy Edi- 
toiial StafT. 


The Fortj’-Seventh Annual Meeting of the American Orthopaedic Associa- 
tion will be held in '\^'ashington on Maj* 8, 9, 10, and 11, as a part of the American 
Congress of Physicians and Surgeons. The headquarters of the American Orthopaedic 
Association will be the Mayflower Hotel. The scientific sessions and clinical presenta- 
tions will be held at the ^^'aItcr Reed Medical Center, and transportation will be provided 
from the Hotel to the Center. 

There will be a general meeting of the American Congress of Physicians and Surgeons 
on Tuesda 3 ' afternoon. May 9, and the President of the Congress will hold a reception on 
the evening of Wednesday', Ma.v 10. 

The tentative program for the Meeting of the American Orthopaedic Association, as 
prepared bj’’ the Progi-am Committee, is as follows: 


MoiVday, May S 


Morning Session 
Roentgenographic Studies of Parathj"- 
roid Deossification (slides) 

End Results of Reconstruction Opera- 
tion in the Hip (slides and patients) 
The Treatment of Fractures Involving 
Joints (slides and patients) 
Melorheostosis Leri: Report of Case 
(slides) 

The Tunnel Skin Graft as Applied to 
Orthopaedic Surgery (slides) 
Operative Correction for Non-Union 
and Mal-Union (slides and patients) 
End Results of Fractures of Neck of the 
Femur (slides and patients) 

Exhibit of Bone Tumors, Gross, Micro- 
scopic and X-Raj’’ 

E.\'hibit of Army Methods of Splinting 
Fractures of Long Bones for Trans- 
portation 

Luncheon — Walter Reed General Hospital 


Major J. J. Moore, AYashington 

F. M. Hand, M.D., AA’'ashington 
Major H. AA’. Kinderman, AA'ashington 
Major J. J. Moore, AA’ashington 
Colonel AA'’. L. Keller, AA’ashihgton 
Major N. T. Kirk, AA’ashington 

G. AA^. Leadbetter, M.D., AA'’ashington 
f Major R. 0. Dart, AA'^ashington 

\ Major A^. H. Cornell, AA'^ashington 

Major H. AA''. Kinderman, AA’ashington 


Ajternoon 

Inspection of Departments, AA''alter Reed General Hospital 
Golf, Army and Navy Country Club 

Evening 

President’s reception to members by Dr. Steindler and Mrs. Steindler 
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Txtesdat, Mat 9 


Morning Session 

Chronic Osteomyelitis Presenting Dis- 
tinct Tumor Formation Simulating 
Clinically True Osteogenic Sarcoma 
(slides) 

Backache 

Dupuj-tren’s Contracture (slides) 

Simple Method of Treatment on Man}- 
iSIetatarsal Disabilities (slides) 

Sciatic and Sacro-Iliac Disease 
Prespondylolisthesis: Its Roentgeno- 
graphic Appearance and Clinical Sig- 
nificance 

Acute and Chronic Forms of Bursitis 
(dramngs to illustrate) 

Association Business Meeting 
Luncheon, 'Walter Reed General Hospital 


George R. Elliott. M.D., Xew York 
Joel E. Goldthwait, M.D.. Boston 
Henry- W. Meyerding, M.D., Rochester, 
Minn. 

J. T. Rugh, M.D., Philadelphia 
Albert Freiberg, M.D., Cincinnati 


S. Kleinberg, M.D., Xew York 
Charles E. Se\-ier. M.D., Denver 


Afternoon 

General Assembly- American Congress of Phy-sicians 
Evening 

Annual Banquet of the American Orthopaedic Association — May-flower Hotel 


Wednesday, M.\t 10 


Morning Session 

Is There a Rational Treatment of Poly- 
arthritis? 

A Xew Operation for Recurrent Dislo- 
cation of the Jaw 

Chronic Sy-novitis of the Ivnee with 
Persistent or Recurring Effusion, and 
of Undetermined Etiology 
The Treatment of Acute Purulent Ar- 
thritis by Joint Washing and Closure 
Surgery- of Painful Arthritis of the Hip 
in the Elderly- (slides) 

Fusion of Tuberculous Hips 
Original Features in Arthroplasty- to 
Mobilize Joints 

Report on End Results of the Tubercu- 
lous Joint 
Luncheon 

Afternoon Session 
Presidential Address 
The Relation of Blood Chemistry to the 
Locomotor System 
Block Osteotomy- for Bowed Femur 
Tendon Transplantations in the Upper 
Extremity in Cases of Poliomy-elit is 
Mechanical Instability of the Shoulder 
Joint; In Relation to Prevention and 
Treatment of Painful Shoulders 


P. W. Xatban, M.D., Xew York 

Leo Mayer, M.D., Xew York 

’ A. Bruce Gill. M.D., Philadelphia 
Theodore E. Orr, M.D.. Philadelphia 

Hugh T. Jones. M.D., Los .\ngcles 

M. S. Henderson, M.D.. Rochester. Minn. 
R. I. Harris. M.B.. Toronto 

Fred H. Albce. M.D., Xew York 

Z. B. .\dam.=. M.D., Boston 

.\rthur Steindler, D.. loii'a Cily- 

Russell M. Wilder, M.D.. Roehe,-;er. Minn 
Edwin W. Ryerson. M D.. Chieaco 

Frank R. Ober. M D . Bo-T.,r; 

Lloyii T B.-oivii. M I).. B'-;<>n 
John J. Kuhn'S. M I), 
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Description of Operative Procedure for 
Improvement, of Cases with (Quadri- 
ceps Paralysis C. C. Yount, M.D., Pliiladciphia 

Pelvic Rclaxat ion During Pregnancy Philip D. Wilson, M.D., Boston 
Transjdantation of AstraRalns and Car- f D. B. Phemister, M.D., Chicago 
I)al Navicnlar Bone \ William S. Keith, iM.D., Chicago 

A New Method of Osteotomy for Cor- 
rection of Long Standing Bony De- 
formity at the Knee Armitagc Whitman, ALD,, New York 

A Study of Torsional Dcff)rmi(y of (he 
Lower Extremity with Special Regard 

to Etiology and Clinical Significance I. William Nachlas, AI.D., Baltimore 
ErciiiiKj 

Private Dinners 

Reception by President of the American Congress of Phj'sicians 

Thursdav, AIav 1 1 

Mortiiug Session 

Nerve Injuries Associated with Frac- 
tures Dean Lewis, M.D., Baltimore 

Complicated Contractures of the Hand: 

Their Treatment by Freeing Fibrosed 
Tendons and Rcidacing Destroyed 

Tendons with Grafts S. L. Koch, M.D., Chicago 

Knee Joint Instabilit}' and Crucial 
Ligament Injury Arthur Krida, M.D., New York 

Fi-actures of the Condyles of the Hu- 
merus J. S. Speed, AI.D., Memphis 

Fracture of the Ulna with Dislocation 

of the Head of the Radius Samuel R. Cunningham, M.D., Oklahoma 

City 

Treatment of Fracture of the Tibia and 
Fibula : Kirschner Wire A'lethod C. F. Eikenbaiy, M.D., Seattle 

Data on Fracture Healing; Series of 
2000 Rats Merrill K. Lindsay, M.D., New Haven 

Noon 

Executive Session of the Association 
Presentation of Certificates to New Membei-s 

The organization meeting of the American Academy of Orthopaedic Surgeons 
was held in conjunction with the Clinical Orthopaedic Society in Chicago on Januarj" 12, 
13, and 14, 1933, Dr. E. W. Ryerson acting as President and Dr. W. C. Campbell as 
Secretary. 

On January 11 preliminary meetings of the Executive Committee were held in 
which the organization was discussed and committees appointed. 

The clinical meetings were held in conjunction with the Clinical Orthopaedic 
Society and on Thursday, January 12, the following program was given b 3 ^ the American 
Academy of Orthopaedic Surgeons at the Thorne Memorial Auditorium of the North- 
western University Medical School; 

M orning Session 

Call to Order President, E. W. Ryei-son, M.D., Chicago 

Embryology of Bones and Joints Prof. L. B. Arey, M.D., Chicago 
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Bone Pathology 

SjTnposium on ParathjToidism 

Address of Welcome 
Brief Historj- of Orthopaedic Surgery 
Sj-mposium on Neurological Surgerj- 
Diagnosis of Spinal Cord Tumors 
Operative Treatment of Spinal Cord 
Tumors 

Diagnosis of Peripheral Ner^’e Le- 
sions 

Peripheral Nen-e Surgerj- 
The So Called Brachial and Sciatic 
Neuritis 
Chordotomj- 

SjTnposium on Circulatorj- Disturb- 
ances of Extremities 

Living Fascial Suture 
Methods of Attaching Tendons to 
Bones 

Eeports of Committees 

Afternoon Session 

Sj-mposium on Arthritis 
Experimental Arthritis 
Medical Treatment 

■Paccine Treatment 

Operations on Sj-mpathetic Nerves 
Arthroplastj- 

Treatment of Gonorrhoeal Arthritis 
Sj-mposium on Low Back Pain 
Differential Diagnosis 
Treatment 

Demonstration of Manipulative 
Treatment 
Surgerj- of the Spine 
Fractures 

Spinal Cord Tumors 
Surgerj- of the Hip 

Reconstruction Surgerj- of Upper Ex- 
trcmitj- 

Surgcrj- of the Hand 
Stabilization Operations on the Foot 

Treatment of Osteomj-elitis 

Phj-sieal Therapj- in Orthopaoilic Sur- 
ge ry 


Prof. F. R. Zeit, M.D., Chicago 
Prof. J. P. Simonds, M.D., Chicago 
M. Ballin, iM.D., Detroit 
P. F. Morse, M.D., Detroit 
Dean I. S. Cutter, M.D., Chicago 
Dean I. S. Cutter, M.D., Chicago 

H. W. Woltman, M.D., Rochester, Minn. 

A. Verbrugghen, M.D., Rochester, Minn. 

L. J. Pollock, M.D., Chicago 

A. W. Adson, M.D., Rochester, Minn. 

L. J. Pollock, M.D., Chicago 
E. Oldberg, M.D., Evanston 
G. DeTakats, M.D., Chicago 
R. W. McNealj-, M.D., Chicago 
I .A. W. Adson, M.D., Rochester. Minn. 

[ J. T. Case, M.D., Chicago 

I W. E. Gallic, M.D., Toronto 


J. -A. Kej-. M.D., St. Louis 

P. S. Hench, M.D.. Rochester, Minn. 

M. Wetherbj-, M.D., Minneapolis 
J. -A. Freiberg, M.D., Cincinnati 
.A. W. .Adson, M.D., Rochester. Minn. 

W. C. Campbell, M.D., Memphis 
H, L. Kretschmer, M.D., Chicago 

F. J, Gaenslen, M.D., Milwaukee 
E. W. Rj-erson, M.D.. Chicago 

H. H. Cox, M.D., Chicago 

E. W, Rj-erson. M.D.. Chicago 

.A. W. .Adson. M.D.. Roche.^tcr. Minn. 

■ M. S. Henderson. M.D.. Rochester, Minn 
^ F. D. Dickson. M.D., Kans.-is Citj- 

.A. Stciniilcr. M.D.. Iowa Citj- 
S. L. Koch. M.D.. Chie.ago 
W. C. Campbell. M.D.. Memphi' 

E. W. Rj-erson. M.D.. Cinc.-igo 
H. W. Orx. M.D.. Linci’n. Ncbr. 

S. K. Livinc-:to3. M.D.. Hm'--. Ii;. 

.1. S. C'lulter, M.D., Cloe.g > 
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Jiiruvifi Session at Lake Shore Athletic Club 

Meeting of tlie American Academy of 
Orthoj)aedic Surgeons 
Dinner 

Moving I’ictnies Demonstrating the 
Galcazzi Treatment of Scoliosis Philip I,c\vin, M.D., Chicago 

The Chicago Century of Progress E. .1. Carey, M.D., Chicago 

On Friday and Saturday, .lamiary 13 and 1-1, the Academy participated with the 
Clinical Orthopaedic Society in their scientific and clinical program. 

The officers of the American Academy of Orthopaedic Surgeons elected for the 
ensuing year arc: 


President: fPillis C. Camiibell, M.D., Memphis 
^'ice-Prcsidont : Philip D. A\ ilson, M.D., Boston 
Secretary: PJiilip Lewin, M.D., Chicago 
Treasure!': E. B. Mumford, M.D., Indianapolis 


Executive Committee: 


F. D. Dickson, M.D., Kansas City 

S. Kleinbcrg, M.D., New York 

M. S. Henderson, M.D., Rochester, Minn. 

E. W. Ryerson, M.D., Chicago 

John C. Wilson, M.D., Los Angeles 

Philip D. ilson, M.D., Boston 


Membership Committee; 


H. W. Meyerding, M.D., Rochester, Minn. 
E. B. Mumford, M.D., Indianapolis 
■ Ma^’nard Harding, AI.D., San Diego 
George E. Bennett, M.D., Baltimore 
Frank R. Ober, M.D., Boston 


It was decided that there should be four types of members, — Fellows, Associate 
Fellou'S, Honoi'ai'y Membei'S, and Corresponding Membei'S. 

The second meeting of this Academy will be held in Chicago in Januarj' 1934: it will 
be a three-day meeting, — with three mornings of papers and three afternoons of clinical 
demonstrations. 


At the meeting of the Chicago Orthopaedic Club held on February 10, Dr. 
Kellogg Speed presented a Clinico-Pathological Study of Fracture of Neck of Femur, and 
Dr. Maurice A. Bernstein led a discussion on Bone Tumors. 

At this meeting the following officers were elected for the ensuing year: 

President; Robert Ritter, M.D. 

^'ice-President: Jacob Mej^ers. M.D. 

Seci'etary and Treasurer; Daniel H. Levinthal, M.D. 


The Manual of Surgical Sutures and Ligatures, which lias been prepai ed bj' Da'io’s & 
Geek, gives verj^ practical information in regard to the manufacture and use of sutures, 
as well as of the many kinds of sutures and the choice to be made in the various depart- 
ments of work. Such information will be of practical aid to the surgeon. The various 
types of sutures and their preparation are described, with directions ai^d rules for their 
use, and the information is presented in very concise form, easily available. The booklet 
will be found to be of definite aid to the medical profession in general, and is distribute 
free to members of the profession, nurses, and students on application to Davis & Gee ', 
Inc., 221 Duffield Street, Brookljm, N. Y. 
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The First Joint Congress of the Yugoslavian and Czechoslovakian Orthopaedic 
Societies met in Zagieb on October 3 and 4, 1932. Prof. Bozidar Spisic, President 
of the Yugosla\ian Society, opened the Congress with an address on The Importance of 
Orthopaedic Surgery in Social iNIedicine, pajdng special attention to the subject of the 
cripple and his position in the social and economic life of the commimity. 

The morning of the first day of the Congress was devoted to the consideration of 
Tuberculosis of Bones and Joints in its various aspects. The special phases of this sulr- 
ject which were considered were the indi\"idual and the social treatment; operation, both 
as regards time and choice: periarticular arthrodesis, and the indication for surgical 
treatment; tuberculosis in other organs in cases of bone and joint involvement: choice 
of emplo 3 Tiient for tuberculous patients; the need of and results of periodical investiga- 
tions of the blood composition; results of treatment in hospitals. The large e.vperience 
which it is possible for surgeons in this communitj* to have with this disease makes such a 
report particularh' valuable. 

At the afternoon session the main subject was Rickets, with special reference to the 
cure of its deformities. The national and social significance of late rickets and of the 
orthopaedic deformities in those of mature age was discussed b\- members of both 
Societies. 

The subjects of Scoliosis Deformities as a Sign of Degeneration on the Croatian 
Coast, Poliomj-elitis and the Cure of Paralysis, The Treatment and Classific-ation of the 
Gastro-Intestinal SjTnptoms during Poliomj-elitis, and Roentgen Therapj- for .4cute 
Poliomj-elitis were also discussed. 

The sessions on the follow-ing daj- w-ere devoted to the presentation of shorter papers 
and discussion bj- diflierent members of the two Societies. 


The Twentj’-Third Congress of the Italian Orthopaedic Sacietj- w-a.s held 
in Bologna on October 15, 16, and 17, under the presidoncj- of Prof. Putti. The principal 
subject for discussion w-as Congenital Dislocation of the Hip. Prof. Putti pointed out 
that almost 4000 cases among over 9000 or 10,000 observ-ations w-ere being reported at the 
Congress, as w-ell as the treatment and observations bj- the various surgeons. 

In his opinion, a population of 42,000,000 might have S4.000 congenital dislocations 
of the hip, counting tw o per thousand population. He emphasized the great importance 
of the know-ledge of the verj- earlj- sj-mptoms and of the hereditarj--familial factors. 
Tw-entj--tw-o per cent, of his statistics showed an hcreditarj- etiologj-. He recommended 
sj-stematic examination of everj- new-born child. 

A verj- large number of papers were presented bj- members of the sneietj- and bj- 
guests from other countries, among whom were Prof. Spitzj- of \ ienna. Prof. Zaremba of 
Crakow, and Prof. Max Lange of Munich. 

Prof. .\. .\nnevazzi gave a statistical report on The Late Results of the BIiK>dle.=.s 
Reduction in Congenital Dislocation of the Hip. Out of over 1327 patients ojxrated 
upon for congenital dislocation of the hip, 1010 hips were treateii bv the bloodlc.-s meth'xl. 
More than 300 of these w-ere examined. The results in the unilateral c.'isc.'= were a^ fol- 
lows : 

Operated upon under tw-o j-ears of age; good results in eiahtj--tw() [>er rent ., sriti-- 
factorj- in nine and six-tenths per cent., bad in two and seven-tenths i>er cent., rehixatiori 
in five and seven-tenths [ler cent. 

Operated uixm from two to five >-e;irs of ace: giMxl re.mlts in sixt v-six and one-tr nth 
per cent., s;itisfactorj- in fourteen and one-tenth jier cent., bad in eicht anri .-evt n-tf nth<; 
per cent., rcluxation in eleven and one-tenth per cent. 

Operateri ui>on from five to ten jears of ace: go'«l results in fiftt en and nire -;i nth-- 
per cent., .satisfactorj- in six and one-tenth i>er cent., bad in tbir;j--;-.\o and nir.' -;i r.'ii-- 
per cent., rcluxation in fortj--five and one-tenth j>er cent 

Oj>erate<i ui>on over ten j-cars of age: gixxl n-.'iilt- in si\tf- n [>or ct i.t . iti-fr.'-i rv 
in nine per cent,, bad in thirtj--si\ per cent . i-c!u\.!ti-in in th;rrv-n:n<- p>^r c-r.t 
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Tlic results of the hloncllcss trentment in hilatcrnl cases of congenital dislocation of 
the hip were as follows; 

Operated upon under two years of age: good results in forty-nine and five-tenths per 
cent., satisfactory in thirty-eight i)er cent., had in five and three-tenths per cent., reluxa- 
tion in seven and two-tenths per cent.. 

Operated upon from two to five years of age: good results in thirty-three per cent., 
satisfactory in thirty-nine and eight-tenths per cent., had in twelve per cent., reluxation 
in fifteen and two-tenths per cent. 

Operated upon from five to ten years of age: good results in seventeen and nine- 
tenths per cent., satisfactory in three and six-tenths })cr cent., had in thirtj’-two and one- 
tenth per cent., rcluxation in forty-six and four-tenths per cent. 

hen the patients were reexamined, the results in the cases of unilateral dislocation 
of the hip were as follows: 

Seen five years or less after operation: good results in seventy-one per cent., satis- 
factory in nineteen per cent., had in two per cent., rcluxation in eight per cent. 

Seen more than five years after operation; good results in sixty-one per cent., 
satisfactory in eight per cent., had in fourteen per cent., rcluxation in seventeen per cent. 

The results in cases of hilaternl dislocation of the hip were ns follows: 

Seen more than five years after operation; good results in thirty-nine per cent., 
satisfactory in thirty per cent., had in fourteen per cent ., rcluxation in seventeen per cent. 

It appears from these statistics that while the good results seem fairly permanent, 
this is not true with the bad results which are considcral^ly increased as time goes on at 
the expense of the satisfactory results which arc at first rather numerous, thirty and 
twenty-five per cent., gradually diminish to seventeen and eleven per cent, (unilateral 
and bilateral), and finally droj) to as low as five and six-tenths per cent, twelve years 
after reduction. 

The remainder of the session was given over to the separate reports on various 
interesting orthopaedic subjects. 


ROBERT JONES MEMORIAL APPEAL 

The death of Sir Robert Jones, of Liverpool, has taken from us one of the most 
distinguished of English surgeons, the creator of modern orthopaedic surgery, and the 
founder of the British School of Orthopaedics. 

Many of his colleagues, patients, and friends feel that a last tribute should be paid 
to his memory in recognition of his services to the cause of surgery, and to multitudes of 
patients, and to recall his service to the Army during the Great War. 

Sir Robert Jones was regarded throughout the world as the greatest orthopaedic 
surgeon of all time; and it is only fitting that his supreme merit should be recognized in 
this way, and that his example should constantly be brought to mind as an incentive an 
encouragement to those who come after. 

It is hoped to be able to arrange to include in our benefactions Liverpool, the Royal 
College of Surgeons of England, and perhaps other bodies with which he was associated 
if, as we feel sure will be the case, an adequate sum of money is received in response to this 
appeal. 

Signed by: 

Derby, Chancellor of Liverpool University, Secretary of State 
for War 1916-18, and 1922-24 

Arthur Stanley, Chairman, British Red Cross Society, Treasurer, 
St. Thomas’s Hospital 

Holburt J. Waring, President, Royal College of Surgeons 

Moynihan, Past-President, Royal College of Surgeons, Chairman, 
Army Medical Advisory Board 
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E. Farquhar Buzzard, Regius Professor of Medicine, University 
of Oxford 

W. Langdon-BrowTi, Regius Professor of Physic, University of 
Cambridge 

J. V\~. Do^vden, President, Royal College of Surgeons, Edinburgh 
Frank Crawley, President, Royal College of Surgeons, Ireland 
Harold B. Fawcus, Director-General, Army Medical Sendees 
AVicklow, President, Central Council for the Care of Cripples 
'\\'inifred Portland 
A. F. London 
Albert Liverpool 

H. R. Hiuder, President, Liverpool Medical Institution 
Alfred Gates, Lord Maj'or of Liverpool 
Harold Stiles 

H. J. W. Hetherington, Vice-Chancellor, Liverpool L’niversity 
R. E. Kelly, Professor of Surgerj-, University of Liverpool 
Charles J. Macalister 

W. I. deC. Vheeler, Past-President, Royal College of Surgeons, 
Ireland 

C. Thurstan Holland 

D. P. D. Wilkie, Professor of Surgeiy, University of Edinburgh 
Georgiaaa BuHer, Vice-Cbairmao, Executive Committee Ceatral 

Council for the Care of Cripples 
A. G. Hunt 


W. J. Mayo, Rochester, Alinnesota 
C. H. Mayo, Rochester, Minnesota 
W. E. GaUie, Toronto, Canada 

Arthur Steindler, President, American Orthopaedic Association 
DeForest P. Willard, Secretary, American Orthopaedic Associa- 
tion 

Willis C. Campbell, President, American Academy of Orthopaedic 
Surgeons 
Putti, Bologna 

Nove-Josserand. President, International .Society of Orthopaedic 
Surgeiy 

Murk Jansen Hany Platt 

H. A. T. Fairbank Xaughton Dunn 

R. E. Elmslie D. McCrae Aitkcn 

W. Rowley Bristow S. T. In\dn 

G. R. Girdlestone T. P. McMurniy 

A. S. Blundell Bankart, President. BritishOrthopacdic Association 
Subscriptions may be sent to Mr. Bankart, oS, Harley Street, London. W.l. 


A meeting of Signatories of the Robert Jones Memorial Appeal .and others interested 
in the objects of the Appeal, was held at the House of The Royal .Society of Medicine, 
1, Wimpole Street. London, W.l. on Thursd.ay, March 0. 1PJ3. 

It was decided that .all the Signatories should constitute a Gener.il Committee for the 
purposes of the Appe.al. and that the following names should l>e added: Sir Anhur Probyn 
Jones. Mr. Frederick Watson, Mrs. Kimmins, Dr. E. G. Brackett, Dr. Joel Goldthwait, 
Dr. R, B. Osgood. 

An Appeal Sul)-C<immittee was appointed with ivuver to act and to take .<^uch step= 
as mav seem necessary or desirable to raise fund.s for the Memorial. 

It was agreeil that the principal object of the national Memori;,] shouh! U- the 
endowment of Orthopaeiiic Teaching and Research, but that an endeavor shnuM ty mrele 
to coordinate local .and national interests. 


Current Literature 

I'lNAii Kki'out oi- Tjiij Commission* on* Miidical liiOucATio.v. Privvitclv printed from 

tlic office of tfic Director of Study, (WO West KiStli Street, New York City, 1932. 

Also New York City, Columhin Univcr.sity Prcs.s. .?2.00. 

1 his icjioit, (lie invest ipiit ioii.s for wliich were stiirtcd in 102o and have been issued 
at intervals as separate studies, eomjirises a consideration of tlic needs of the public in 
lespcct to medical .service, the number and distribution of physician.s, the ratio of this 
number to the population and their distribution in urban and rural communities, the 
social and economic factors to lie considered in adjiistinR medical serv'ice to present-dav 
requirements, the iM-ojq-ess of the medical sciences, the cost, of medic/d education, and the 
lAlc the sciences play in modern medical training, the iircvalcnce of speciali^iation, the 
causes for it., and many other faetoi-s. In summing up their conclusions the Commission 
recognizes that it is (/ic qitalili/ of rare that is of greatest importance and not the plan of 
organizing nor the inctliod of financing. Though it urges standardization of practice on 
a mass production basis it insists (hat the unit of practice is the individual patient. It 
urges that training for the modern physician should include instruction in respect to social 
and economic conditions. 

At prc.scnt (here is a numerical ovcrsupply of pliysicians, but their distribution is 
faulty and (here is too great a iircponderancc of specialists. Facilities for transportation, 
public hcaltli services, hospital clinics, home nursing, etc., should furnish a sound basis 
for providing modern medical care for all classes of the public without resorting to 
artificial programs. 

TJic Commission lecommends a Register of proper!}* qualified specialists, and em- 
phasizes the desirability of a non-specializcd })ractice. They stress as a matter of major 
importance posb-graduate teaching at conveniently located hospital centers where the 
progress of medical study and practice may be brought home to practitioners too busy to 
go away to procure it. Tlie training of internes should be so revised that they may be 
prepared for independent practice in localities where all the facilities to be had during 
their hospital experience may not be available. Such a high percentage of graduates of 
“A class” schools pass the State registration authorities that the Commission inclines 
to the view that graduates of liigh-grade schools be registered without further examina- 
tion, the State authorities, through inspection of tlie schools, being satisfied as to the 
maintenance of standards. Some of the defects in medical education are due to failures 
in preliminary training in secondary schools and to the kind of premedical subjects 
taught, some of which have been impracticable and time-wasting. The Commission 
would postpone specialized subjects to a post-graduate period and would lay more and 
more emphasis upon developing a resourceful mental equipment which shall make 
possible a “continuance education”. Correlation of subjects is playing an important 
part in the scheme of training in the schools of today. The Commission urges the 
significance of preventive medicine in present-day life and advocates wider familiarity 
with social problems through a better planned general education. 

The Commission believes in a more flexible interpretation of qualifications for medi- 
cal study, laying emphasis upon character, personality, industry, resourcefulness, ability, 
and scholarly achievement. The particular method of achieving such of these qualifica- 
tions as are not native to the individual they are not particularly concerned about. 
Time should be saved in the preparatory years. 

In the medical courses due recognition should be given to changing social conditions 
and improvements in the techniques of investigation, but the really important influences 
in training for the profession are the personal contacts of able teachers and practitioners 
with the student in clinical teaching. 

The public should demand a trained leadership in medicine, if it is to protect use 
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against incompetency and charlatanism, and should not suffer such leadership to become 
politicallj’ or commercialh' dominated nor be reduced to mediocrity through mass pro- 
duction methods. 

There is included in this report, as an appendix and as part of the basis for the con- 
clusions dranm, a discussion of European methods in medical education, and 159 tables 
covering the topics discussed in the report. 


Le Gexou; Axatomie Chirurgicale et Eadiographiqtje Chirgrgie Oper.\toire. 

(The Knee; The Surgical and Roentgenographic Anatomy from the Operative 

Standpoint.) 63* Antoine Basset. Paris, Masson et Cie, 1932 . 45 francs. 

In the beginning, the author emphasizes the necessit3' of thorough familiarit3' both 
nath the anatom3' and with the roentgenographic appearance of this joint. He recog- 
nizes and emphasizes the fact that articulations do not lend themselves kindb' to opera- 
tive procedures, and stresses the necessit3’ for great care in all joint operations. One of 
the requirements for this care is the thorough knowledge of the anatom3- and the methods 
of procedure. 

In the first portion of the book, the author describes in detail the anatom3' and the 
x-ra3" picture, particu]arl3' in its relation to operative procedures, and he also indicates 
carefully and in detail the significance of the roentgenographic findings. A chapter is 
devoted to the anatom3’ of the ligaments and the capsule and the application of the 
special conformation of these structures to their functions, which has its relation to the 
operative procedures necessar3’ to them. This portion of the book is copioush' illustrated 
b3” excellent anatomical line drawings and b3- roentgenograms, and the significance of the 
x-iay findings is welt described. 

In the operative portion of the book, all the recognized avenues of approach to the 
joint cavit3- are described and illustrated, and the choice of these methods of approach 
and the portions of the joint that can be best e.xposed b3- them are indicated. 

In the surgical portion of the book, the subject of arthrotomies, the different t\'pes of 
fracture involving the knee joint, the lesions of the meniscus, and the lesions of the crucial 
ligaments are considered in detail. The directions for the operative procedures, both 
methods and technique, for fractures into the joint are described and illustrated. Also 
are considered the operations for ankN-losis, as well as surger3' for tuberculous osteo- 
arthritis, and, finalb', disarticulations and intra-articular amputations. 

It is valuable to have a work confining itself to the conditions of a single joint, espe- 
cialh’ one as important as the knee joint. The author has shown throughout the book 
the results of a careful stud3’ of the special structures and functions of this joint, as well 
as the results of a practical experience in dealing with the clinical problems. The neces- 
sit3’ of the great care which has been emphasized in this book in the surgical dealing with 
joints is part icularK valuable and apt in these dax's of somewhat rash operative tendencies. 


Die Ciiirurgie der Wirbels.vule. (The Surger3- of the Spine.) 33- Dr. Ernst Gold. 
Xciic Deutsche Chiriirgic, LIV. Edited b3' Geheimrat Prof. H. Kvittner. Stuttgart, 
Ferdinand Enke, 1933 . la.-oO marks. 

In Noew of the interest which has been focuseil on spine lesions in the past fciv 3'ears. 
a monograph that includes the newer work is a valuable and timeh" contribution. Dr. 
Gold has drawn his clinic.al material from the rich suppK" at the Univcrsit3' Hospital 
and other clinics in Vienna, as well as fmm Prof. Rollicr's in.'titution. and Dr. 
Schrader's clinic in Gottingen. Numerous abstracts and quotations from the literature 
are representative of the best that has been written on spine conditions. The3' are 
frankly labeled as supplements to the experience of Dr. Gold and his coworkers and 
arc efTective in removing this monograph from the class of one-man br»)ks. 

.-\n excellent chapter on traumatic lesions includes injuries of the discs .and Iig.ament.s 
as well as fractures. The recent work of Bohlcr and Schnek f>crupies eon^idorable sp.aee. 
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Davis is nicnlioned. 1 ho {lol)ato over (lie (lesimliility of reducing compressed vertebral 
frncdiros is prescided from both sides, with a theoretical endorsement of i-cduction. 
There is a good classification of types of spine fractures. 

'I’lic field of inflammatory di.seases is wisely arranged to leave out much dead wood. 
Only a few words of summary are alloted to the much discussed osteo-arthritis, and space 
IS saved for the careful evaluation of Kiimmell's fli.seasc, a discussion of fractures with 
Ictamis, and actinomycosis and echinococcus cysts of the .spine. Tuberculosis is not 
o\ cremphasized. Interesting is the tA'pically Austrian condemnation of spine fusion 
operations in this disease e.xceiit in a few selected, resistant cases. 

Numerous tumors of the spine are presented. Here, as cKsewhere in the hook, much 
is lost by jioor reproduction of excellent .x-ray material. Illustrations of hemangioma, 
myeloma, and marble bones arc good. 

Bone lesions of systemic diseases arc well rejirc-scntcd and there are some excellent 
e.xamples of congenital abnormalities. The medical man must have a fair background 
in the field of spine pathology before he can regard this monograph ns a primer; but, as a 
searching study of the unusual, the book is of exceptional value to the orthopaedic and 
traumatic surgeon. 


Mnnic.^ij Caiii; koh thi; Amkiucax Pkopuk. Final Report of the Committee on the 
Costs of Ivlcdical Care. Chicago, Illinois, The Univereitj’ of Chicago Press. S1.50. 
The final report of (he Committee on the Cost of Medical Care, issued from the Uni- 
versity of Chicago prc.ss, represents an attempt to regulate and standardize the practice 
of medicine, basing such endeavor upon exhaustive surveys of all factors contributing in 
any way to [irescnt-day dissatisfaction over the cost and inadequacy of medical care in 
certain strata of society. It is in line with other similar standardization attempts which 
characterize modern civilization, many of which abandon any further discussion as to 
whether a principle is intrinsically right or wrong, (he combatants being carried along by 
currents of opinion which have caught the popular fancy and appear to be irresistible. 
The majority report advocates what would amount to taking the practice of medicine 
out of the hands of the general practitioners, as individuals, to a veiy large extent, and 
consigning it to groups, the costs to be met bj- taxation or insurance or both. The 
minority report believes the individual general practitioner should continue to be the 
center of the system with such modernized methods in the conduct of practice as the needs 
of local communities require and can support, 

A factor entering veiy heavily into the cost of medical care is one to which this report 
fails to give any consideration, — uiz., the disposition, frequently manifested, to subject 
all patients to the entire gamut of scientif.c tests where the problem does not justify the 
procedure. This often means unnecessary hospitalization for the patient and expensive 
laboratory equipment and technician charges. To avoid the creation of hospital deficits 
the number of such investigations must be such as to make the service yield a profit. 
To make service of the sort proposed available for all the people is a tremendously ex- 
pensive proposition, both in money and ineffectiveness, the cost of which cannot be 
justified in the results obtained, either to the community or the individual family units. 
Specialization is overdone and, because it is overdone, so is hospitalization, both of whic 
are costly. If these were curbed effectively, the general practitioner would have less i e 
time and would be able and willing to dispense his services to a group now hospitalize 
as “out” or “in-door” patients, to their, and his own, very great advantage, and along 
with it would come a restoration of the cspril de corps of the profession which has een 
allowed to sadly decline through commercialization. In medicine, as in everythin^g e se, 
the unthinking public has been allowed to believe that because we are in an age of pi og- 
ress, which means that we are in a zone of “trial and error”, every new device emp oye 
to diagnose or treat disease must be placed at their disposal, either privately or 
and of course some one must bear the expense. Unfortunately, the trainii^ o 
present-day medical student has instilled this idea into the mind of the medical e g >og- 
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TMiat we need is a survey sufficiently searclung to determine what is really worth while 
and definitely proven, and then onl\- such procediwes should be released for general use 
bj' the profession. 

The majority report recognizes the need for reduction in the number of specialists 
and suggests that a register of those qualified be kept for the benefit of the public. They 
also urge, as a means of keeping the rural practitioner abreast of the times, an extension 
service from the medical schools, using suitably equipped local hospitals as the centers 
for conducting such post-graduate teaching. These two reforms would tend to lessen 
costs for medical service, divert practice back to the general practitioner where it belongs, 
and provide the public outside metropolitan centers with the best that medical science 
has to offer. 

Haxdbtjch der Gesamten Uneaeeheilktjxde. II Band. Herausgegeben von Geh. 

Rat Prof. Dr. Fritz Konig und Prof. Dr. Georg Magnus, Stuttgart, Ferdinand 

Enke, 1933 . 

Volume II of this work is the continuation of the discussion on the relation of in- 
dustrial injuTA’ to disease. Various legal phases of industrial poisoning are elaborated. 
This is followed bj’ descriptions of the clinical features of chronic poisoning due to inor- 
ganic substances, organic substances, and metallic poisons. There is further a discussion 
of the injmious effects of .x-ra3-s in industry-. 

One chapter is devoted to diseases of muscles, bones, and joints as the results of work- 
ing R-ith pneumatic apparatus. Under this heading are described and illustrated joint 
changes of an arthritic nature, necrosis of the carpal lunate, epieond3'litis, m3'ositis 
ossificans, ganglion, and Dupu3-tren’s contracture. 

The problem of accident prevention is one which must be overcome b3' education of 
the laborer. Under the heading of general principles of treatment there are found 
numerous references to legal technicalities; indeed the question arises in the reader's mind 
whether an injured emplo3'ee is primarih’ a medical case or a legal case. 

It may be said in favor of this work that the subjects are clearly and full3- presented, 
in so far as the3' portra3’ the relationship between cause and effect of industrial injur3'. 
It is, however, to be expected that its usefulness will be limited largeh' to industrial 
siu-geons of Germany. 

The History of Derm.^tologt. B3' William Allen Puse3‘, A.M., M.D., LL.D. 

Springfield, Illinois, Charles C. Thomas, 1933 . $ 3 . 00 . 

The Histor3’ of DermatoIog3’ b3- Wilh'am Allen Puse3- is an interesting and well 
written addition to the histor3- of medicine. Dr. Puse3' calls attention to the fact that the 
earliest records, the Edwin Smith Pap3Tus and the Ebers Pap3Tus. are devoted larEe!3- to 
skin diseases (which would naturalh- from their conspicuousness and discomfort be drawn 
to man’s attention) .and that the lustor3- of derm.atologa- c.an be separated from the hi.':tor3' 
of general medicine onl3- since the latter part of the eighteenth centur3'. It is interesting 
to see how mnn3’ of the skin diseases known toda3’ can be recognized in these c:irlic.st 
scientific tre.atises and how much attention w:is paid to cosmetics and cosmetic derm.a- 
tolog3’. The book discusses Graeco-Roman, .Artifnan. and mediaeval dcrmatoloz3-, 
dcrmatolog3- in earh- modern Europe, the bcginnincs of modern clinical dcrmato!r)g3- in 
Europe, and, in the Last half, modern dermatolog3' in continental Europe, EncLand, and 
the United Stales. 

Dr. Puso3’ treats the .subject in the first half of the book in broad outline with an in- 
telligent consideration of all the influences which contomponir3’ culture and economi'' 
conditions have had on medicine in gcnenil, — a part of the book well worth re.idinc bv all. 
The Last portion is occupied bv a more detailctl account of the work of the ou’st.anding 
figures in modern derm.atolog3’, almost too conciseL'- told if the re;ider i- inten-w-i in thi- 
spccialt3'. It is a pit3' that Dr. I’usc3"'s own achievements in this field could not be 
includetl. The volume itself i« attractiveh- made, with excellent illu'tnitior.- .and con- 
t.ains an Historical Index of Dcrmatolog\- which is of crwit value to the student. 
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ir VGiic^Ni: DKS I’U.^SKS. (II ynienc of t ho Fool .) Ily Prof. Dr. I' . Schcdc. LeipziK, Geore 

'I'liicme, lO.'I.'h I..^0 rn.nrk.q. ^ 

'I'lie mil hor ofTor.s I Iii.s art icdc hccaiiso hygiene of daily Jiving is neglected, and because 
such fundaincntals eomni.andiiig medic.al experience are disreg.ardcd. Even the ortho- 
I)aedi.sl, who .should l)e deiiended ui)on for giving eoun.scl to the p.nficnt in matters upon 
I)hy.sical training, is commonly unmindful of the full need.s for development of the body. 
ITow foot hygiene may he i)racti.sed and how ultimately the advice of the physician is 
souglit foi foot prohlem.s, the wcjik or rel.axcd foot, and its relationship to one's general 
phy.sical and menlJiJ .slatu.s, are di.scu.ssed. 

1 he foot is the sleijchild of the I)ofly; this, in spile of the unusual patience it evi- 
dences jis the weight-hc.'iring organ whose hurden is an ever increasing one. Only rarely 
do we of)cnJy show the foot; it is ke/it covered until a local problem requires attention. 
AVhen some day it makes itself kiuiwn, usually in the years of maturity, it is with pain, 
not unhearahle, hut almost continuous ;ind boring in character. 


Our feet are not intended to he ungainly, or to, fail ns. As organs of prehension 
endowed with elasticity, strength, and great mobility, it is surprising to realize what 
strain they endure. 'I’lie foot shoidd he as cxi>ressivc as the hand. Races and tribes 
living close to nature have no foot troubles. As civilization advances the feet become 
neglect cd. I'rom childhood it is pul in a shoe, which promptly deprives it of the grasping 
ability of the toes. ^\’e go .al)nul on unyielding smooth and hardened floors, which en- 
courages muscular wc.aknc.ss with resultant relaxation. Weakness of musculature mani- 
fests itself e.‘irlicr than any other disturbance of the organs. 

Hygietio of the foot is ca.S 3 ' to realize but diflicult to practise. It is a battle against 
the conventional methods of living. The foot of a child beginning to walk has no arches. 
This flat foot is not pathologic.'iJ. The healthy foot of the child needs no heav}^, stiff 
shoe, the strong masculaturc being sufficient for support. To correct faulty foot posture 
is not sufficient, the first requirement should be the strengthening of the general mus- 
culature. Whet her t lie natural forces arc sufficient to sustain the foot properly or whether 
some mechanical mcjisurc is nccoss.‘iry, is purelj' an orthopaedic problem. 

Simple relaxation of the foot, disturbances of the circulation, nodular hardening of 
the leg musculature, and weakening of the foot articulations, are all factors dependent 
one upon the other, but they ma 3 ' occur concurrenth’, especial^' with the adult. Proper 
massage to legs and feet arc most helpful for restoring muscle tone and circulation to the 
lower extremities, especialtj' the feet. Such massage should onJj’^ be undertaken bj’ a 
phj^sician or under his guidance. 

The shoe is a necessaiw evil, although protection .against hard surfaces, cold, wet, and 
uncleanliness. A useful supportive shoe can be made to measure with the built-in arch, 
this type is preferred to the inserted arch plates. Since the recommendation of positive 
national changes in the manufacture of shoes is futile, onl}" one bit of advice about shoes 
remains, — relieve the foot of the shoe .as much .as possible. 

In conclusion there are two series of exercises presented for use in the home. The 
first set-up has to do with the foot alone: the second, with advice for the adult with foot 


disturbances. 


The Medicai, Secretary. By Minnie Genevieve Morse. New York, The Mac- 
millan Company, 1933. $1.50. 

This is a small book of practical suggestions for anyone intending to assume, vi i 
out previous training or experience, the position of the doctor’s secretary or nurse, an is 
written by one who has evidently had a very considerable practical experience. 
position demands attention to many details of varied character, the necessity o v ic 
would escape the appreciation of a novice, even though trained to some allied 
tion. The duties and routine in a doctor’s office are usually the gradual outgrow o 
man’s methods and individuality and only experience can give the necessary training am 
adaptation for the particular position. A quick intuition and common ''.jj 

qualities most helpful and are not found in general too highly developed. This oo ' 
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supph' a great deal of that iiiformatroirwiiieh%rduEtrilt~K;arr be-acquircd oah' more or 
less practical experience. The abbre^dations and usual medical terms, which are a new 
language to the unini tiated, and which are well explained, help the inexperienced begiimer 
who, as well as the more experienced indiridual, will avail herself of frequent recourse 
to this book for information. 

A St.vntdard Classified Nomexclature of Disease. New York, The Commonwealth 
Fund Dhdsion of Publications, 1933. S3.50. 

As the result of three years of intensive work, the National Conference on Nomen- 
clature of Disease has issued A Standard Classified Nomenclature of Disease, edited by 
the Executive Secretary, Dr. H. B. Logie. The confusion and inaccuracy which has re- 
sulted from the lack of uniformity of record has been prolific of misunderstanding and of 
the obstacles to cooperation. The Conference represents even* branch of medicine and 
surgerj’, health departments and agencies engrossed in the medical and surgical health 
problems, and has covered the entire ground. This work has established a uniformity 
in the whole field of medicine and represents a verv- marked aid in the work of establish- 
ing medicine and surgeiy on a more scientific basis. 

Dr. Leo Mayer of New York was the chairman of the committee which had charge 
of the orthopaedic section. He is particularly qualified for this task and has devoted a 
great deal of his time to its accomplishment. 

Die ToDESF.iLLE UXD AxtPCT.\TIOXEN' DES UXF.^LLKR.XXKEXHAUSES END DER ArBEITER- 
UnFALLVERSICHERIIXGS.\XSTALT fur BTeK, NiEDEROSTERREICH UXD Bcrgexl.axd 
IX DEX J.XHREX 1926-1930 UXTER BESOXDERER BeRUCKSICHXIGUXG DER SePSIS 
Nach Frischex Offexe.x Verletzuxgex. (Deaths and .Amputations Resulting 
from Sepsis at the .Accident Hospitals of A'ienna, 1926 to 1930, inclusive.) By 
Dr. AValther Ehalt. Berlin, Julius Springer, 19.32. 4.20 marks. (Beihefte zur 
Monatsschrift fur Unfallheilkunde und Versicherungsmedizin. Heft 14.) 

The intention of this comprehensive report is brought out in its finality. It sums 
itself up in a discourse from which there is developed the fact that sepsis may be pre- 
vented. There is a detailed consideration of the deaths and amputations at the .Accident 
Hospital and the Workingman’s .Accident Insurance Hospital, of Vienna, for the five- 
year period 1926 to 1930. 

In concluding the subject “Causes of Death” it is brought to forceful attention that 
many of the injuries were of minor type, wherein sepsis developed because of an error 
in treatment. Many patients developing this complication continued in their occup.ation 
and failed to receive proper hospital care until the condition from their injuries had 
advanced too far. Hence, the purpose for emphasizing the policy that regardless of the 
apparent trivial nature of any wound it must be considered as an injury requiring most 
careful surgical consideration. 

In making a study of the deaths it is observed that the cases treated outside of the 
hospitals resulted in the development of a greater percentage of gas gangrene, sepsis, 
and tetanus, th.an those hospitalized. .A great many of the deaths from sepsis had de- 
veloped from only a minor injun.'. In all of the deaths at the hospitals from sepals it 
was possible to learn that some error in treatment previous to admis.rion was the ctun^e. 

The Relatioxship of Calciuxi Metabolism to Diseases or Bone. D.ixdd P. B.i.t. 
.4m. J. Cancer, XVI, 1424, Nov. 1932. 

The author has a.sscmbled available data on the changes in calcium mctaboli-m 
present in certain nidiologically recognizable di.=e;i.scs of bone, (ienerrdi.'otl deca!ci.nc.-i- 
tion may be due to deficient <iict, hjTieractivity of the parathyroid glands, di-’i^e. or 
thyrotoxicosis. These conditions may .show .approxim.ately norma! v.aiucs for c.'d'-ium 
and phosphorus in the scrum in spite of a negative crilcium lulance. 

Osteitis fibro.sa cystic.a presents high serum r:drium values, wl.ilctlie pho'-pbiuou* 
m.ay be much diminished. Calcium excretion in the urine is high, nesulting in v. r.eg:itive 
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bainnco. 'I'hcso (^IiaiiKos are t lie l esult of I l,c uruIerlyinK JiyjioriiarafhyroicJism. Solitary 
bone cyst on the other band shows no abnormality of calcium metabolism. The h 3 'pcr- 
aetivity oft he parathyroids in ca.ses of miilliiilc myeloma and generalized carcinamatosis 
appears to be secondary to the jiroce.sses in the bones. 

J'nrther studies are nece.-v<iary to e.stablish the role of calcium metabolism in the 
diseases characterized by o.vcessive ealcificat ion, —namely, Paget’s diserise, pulmonary 
osico-arthropath.v, and the osteo.sclerosis of Alber.s-Schfinbcrg. 

In discu.ssion of this paper, J. D. Camp drew attention to two characteristic roent- 
pnograjjhic findings in cases of osteitis filirosa cystica,— namely, miliary granular changes 
in the cahviriurn, and small subjicriosteiiJ areas of cortical absorption especiallj' in the 
long bones. 

J lie fiajier is illustr.'ited ivith roentgenograms characteristic of the various conditions 
described.— (7ront/c// IP. Tni/lnr, M.D., Boston, Mnssactnisrlis. 


Mi;T.\sr.\Tic M.M-Ui.v.wr Lnsio.v.s i.v Po.vk. Charles G. Sutherland, Fred H. Decker, 
and Dari I. L. Cilley. Aw. ./. Cnuccr, XVI, M.")7, Xov. It);i2. 

'The authors have anal\‘zcd the e.vperience of the Ma\’o Clinic with metastatic 
malignant lesions in bone, comprising 10:J2 ca.ses with involvement of 1509 regions. They 
summarize the evidence for di.ssernination by lymphatics and bj- blood stream and con- 
clude that both t.vjics of sjiread are implicated in bone mctastascs. Metastases occur 
most frcquentlj' where red bone marrow persist .s, and thc.v maj' be osteoclastic or osteo- 
plastic. The nature of the metastatic process is dependent on the seat of the primary 
tumor, its degree of malignancy', and its rate of growth. Tables are given showing the 
age distribution of the cases involved, as ivell as the situation of the bone metastasesin 
relation to the silo of the primary lesion. The breast and prostate were the commonest 
sites of origin, accounting for over half the total cases, and for over two-thirds of the total 
lesions involved. 

Carcinoma of the Breast — Bone metastasis probably takes place in over fifty per cent, 
of cases of cancer of the breast. The lesion is almost invariably osteoclastic. The 
metastases were commonest in the pelvis, although the lumbar spine and ribs also showed 
a high incidence. 

Carcinoma of the Prostate — Estimates of the incidence of bone metastasis in cases of 
carcinoma of the prostate range from thirty to seventy' per cent. Here again the pelvis 
accounts for more than half of the metastases of prostatic carcinoma, although the 
lumbar spine, femora, and ribs also show frequent involvement. These metastases are 
predominantly' osteoplastic. 

Tnniors of the Kidney — Hy'pernephroma presents metastasis to the bone in about five 
per cent, of cases. Fifty'-one cases are included in this series, with involvement of seventy- 
four regions. The metastases are osteoclastic, tend to be few'er in number, and cause 
marked local destruction, often complicated by pathological fracture. Although pelvis 
and spine show' involvement most often, numerous other regions are frequently impli- 
cated. 

The authors continue their analy'sis with discussion of the other types of primary 
carcinoma, less frequently involving bone metastases, such as uterus and ovary, stomach 
and intestines, thyroid, bladder, etc. Of interest are several bone metastases from epi- 
thelioma of the skin, especially of the e.\tremities. It is also interesting that althoug 
there are a few' cases deriving from the tonsil, larynx and pharynx, there are essentia y 
none derived from the buccal mucosa, lip, or accessory sinuses. . 

The article concludes with a satisfactory discussion of the differential diagnosis o 
the lesions . — Grantley W. Taylor, M.D., Boston, Massachusetts. 

A Study of the Hip Joint from the Standpoint of the Roentgenologist. L. B. 

Morrison. Arner. J. Roentgenology, XXVIII, 484, Oct. 1932. ^ i j the 

This is a comprehensive review and .x-ray' study of the hip joint which includes 
acetabulum, the anterior inferior spine of the ilium, the articular head of the femur. 
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neck and the major and minor trochanters, because certain lesions arising in relation to 
these are significant. 

The characteristics of the adult hip are re^newed as well as the theories of congenital 
hip dislocations. The author points out that the acetabular defect must be attributed to 
failure of the secondary genetic center to develop. Therefore, we should not infer that 
the acetabulum deepens to any extent when once a hip has been reduced. .Acetabular 
development depend upon the potential power of grov\'th retained in the genetic 
center. Pressure of the head (reduced) may indirectly stimulate this center. 

The earl 3 - congenital hip can be diagnosed b\- the following changes, — long and shal- 
low sockets, the portion of the acetabulum above the epiphvsis is slighth- elongated and 
more shallow, the femoral head lies above the level of the Y cartilage. 

The author concludes that the accessory- acetabular rim epiphj-sis, ■nuth its genetic 
center, is the foundation upon which our knowledge of congenital hip and other anomalies 
of the hip should be based. — J. Kuhicsln, M.D., loica City, loica. 

XoTE. — This article was one to which Dr. Morrison had given a great deal of time 
and studj'. Unfortunateh-, it was his last contribution to the medical literature because 
of his untimelj' death on Januarj- 16, 193.3. — Editor . 


Recoxstructiox-.Arthropl.a.sty Oper.vtiox for the Hip. Samuel Kleinberg. Am. 

J. Siirg., XVHI, 64, 1932. 

The author describes an operation for reconstruction of the hip which is well con- 
ceived, practical, and a distinct advance in the treatment of the t%-pe of hip for which 
the ordinarj’ reconstruction operation has been .done. 

The operation consists of an osteotomy- in the xdcinity of the joint line and disloca- 
tion of the upper extremity of the femur which was then remodeled into a head and 
neck, the acetabulum having been cleaned out and enlarged by a reamer. .Arthro- 
plasty is then done after the manner of Campbell. 

The advantages claimed for the operation are: 

1. The pain is reduced to a minimum because of the smoothness of the new head 
and the covering with a double laj'cr of fascia. 

2. The use of the fascia assures a fairly extensive range of motion in the hip joint 
and the stability of the hip postoperativel.v is satisfactory-. 

Seven case reports with x-rays are included. These consist of three cases of un- 
united fracture of the hip, two cases of hypertrophic ostco-arthritis of the hip, and two 
cases of ankylosis of the hip. Further cases and later end results would be valuable 
and interesting . — Custis Lee Hall, M.D., Washinjlon, D. C. 


Exd-to-Exd .Approxim.\tiox .\xd .Accur.^te Reductiox .\s .k Xeckssitv IX Fractl-re 
Therapy. Walter \V. Ebeling. .4i/i. ./. Sury., XVHI, 272, 19.32. 

The author discusses several interesting points which arc worth considering, includ- 
ing the aims in fracture therapy, method of attaining accurate retluction. and a timely 
discussion of the satisfaction of the patient; also the criteria for sufficient rp<Iuction and 
the exceptions which may be met with, especially in the younger, and the neces.-ity for 
accurate reduction, especially when the fracture is near or adjacent to a joint. 

The author .also emphasired the fact that the operating room is the place for the 
care of fractures, stresses the rigid asepsis, and approves of the Eane-plate technique. 

The difficulty of the standardization and treatment of fractures is als > discu^:-^! 
and the individualization of each fracture fmm the standpoint of the p.itie-it and his 
occupation, the age of the patient, the pmeedure indic:ued in reiiuctian. type of fivati'>n, 
the impirtance of after-treatment, and the cons-de.ration of the surgeon as .an individual. — 

/,s, \!_i) \Va-‘ I), f. 
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Oi>i:i!ATivi; Ti(i;atmi;nt of pAiiAi.vTic Gi:sv ]?t:ci;i{VATt;.\f. Willis C. Campbell and 
.loseph 1. Mitclmll. Atm. Siirg., A'CVl, in'm, in;i2. 

Tlie operation was first described l»y Campbell in IffJS. 

The lower third of the patella is fixed in the anterior head of the tibia, the upper 
two thiids beinp l(>ft free to articulate with the femoral condyles, forming a stop-joint 
and preventing hyperextension of the knee. 

Through a linear incision over tlie patella the cinadriceps tendon is divided by a Z- 
shaped incision, the capsule of the knee j(dnf on either side of the i)atella is incised, and 
the jiatella retracted downward. A portion of the infrapatellar fat pad and the articular 
cartilage of the patella are excised from its lower third and the patellar tendon and peri- 
osteum are stripi)cd from its anf(*rior surface. A cavity is made on the upper anterior 
a.sjieet of the tibiji by an osteot»)me. 'J'he denuded patella is inserted and secured by 
suture. 


1 he Wound is closed and the knee fixed at Hit) degrees’ flexion in a cast, to be worn 
for eight weeks, wlien a stoir-lock brace is substituted. Tliis operative procedure has 
been modified I»y Mitchell so that tlie (luadrieeps tendon is not disturbed. 

Complete extension or even slight hyirerextcnsion is essential in paralyzed limbs to 
allow the knee to “lock it will be unstalde and will flex when weight is borne. 

.Seven cases arc reported; the operative procedure and the cases are well illustrated. — 

A'^. 7’. A7r/.-, J/.D., Major, Armij Medical Corps. 


Sn. Tu.\rrAMi:NTo nr.i, Pir.uF. 'J’ai.o PAitAnirico (Treatment of Parab’tic Pes Talus). 

O. Pellegrini. Arch, ili Orlop., XLVIII, o9.o, 1032. 

Pellegrini observed that the pes talus cannot be corrected by tendon transplants 
of multiple muscles or the triceps sural. Tin's method does not assure, other than the cor- 
rjction of the attitude of donsal flexion, an active plantar flexion and much less the 
realization of a stable attitude of cquinus of the foot which is necessary to compensate 
for the .sliortcning of the limb and .stabilizing the leg. The association of a tibioastraga- 
loid arthrodesis with muscle transplants overcomes the above dedciencies without any 
immediate or remote inconveniences . — Peter A. Post, M.D., Chienpo, Illinois. 


Calcareou-s Deposits ix the Supraspinatus Tendox. R. C. Elmslie. British J. 

Surg., XX, 190, Oct., 1932, 

Reference is made to the previous public.ations of Codman, Painter, and Brickner on 
this subject. Eiglit cases are reported, in seven of which operation has been done. 
7’lie .x-raj’ appearance was very characteristic in seven of the cases. Operation seemed 
justifiable because of the very severe pain, particulaidy in the acute cases. All the 
patients were relieved b}’ operation, but several of them were very slow to gain full func- 
tion of the shouldei-. The usual findings at operation were an area of inflammatory tissue 
over the greater tuberosity of the humerus. It was usually a 3 mllowish mass containing 
material like that in a dermoid cyst and in sever.al instances the yellow material continue 
into a cavity in the greater tuberosity. In each case the cavity was curetted. ^ In some 
cases it was adherent to the supraspinatus tendon and it was necessary to excise a piece 

of the tendon. . . , 

Pathological e.xamination showed non-ciystalline calcareous matter mixed m 
•giant cells and inflammatoiy cells surrounded b 3 ' fibrous tissue in various staps o 
development. Chemical examination showed the deposit to be calcium stearate in one 
case and, in another, both calcium phosphate and calcium carbonate. 

The writer believes that these deposits are laid down following a tear of the muse e 
insertion with the usual soft-tissue damage, that the inflammatory tissue 
calcified, and that the calcareous matter then acts like a foreign body. Xo 
shown following operation to show that all the calcareous tissue was removed an t la i 
had not reappeared. 
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Malignant Giant-Cell Tumour of Bont:. E. S. J. Iving. British J. Surg., XX, 

269, 1932. 

A man of fifty-six with a tumor of the lower end of the radius of four years’ duration 
was thought to have a benign giant-cell tumor and was treated by deep x-ray. He did 
not improve and operation was done five months later. Pathological examination 
showed what was thought to be a benign giant-ceU tumor. He later developed a re- 
currence and amputation was done. A diagnosis of malignancy was made and the 
former specimen was carefully studied. Many areas did show a benign condition, but 
others showed malignancj'. The patient died of metastases to the lungs and spine, but 
there was no autopsy. 

Xo roentgenograms taken before x-ray treatment was given are shown. 

An Ambul.\tory Distraction Splint for Leg Fractures. E. Robert. British Med. 

J., II, 1051, 1932. 

Robert describes an ambulatory method of treating fractures of the tibia. In 
principle, the apparatus consists of two transfixion pins similar to Steinmann’s one. 
One of these is hammered through each fragment. The projecting ends of each pin are 
then grasped by a pair of distractors, one on each side of the leg. A bolt ■nith right and 
left hand threads working in sleeves, enables the ends of each distractor to be separated 
and strong skeletal traction to be applied to the fragments. By this means the frag- 
ments are adjusted into perfect position. The two distractors are then clamped into a 
fixed relationship to one another by an adjustable bridge. The patients walk after the 
second day. These cases have been so treated with good results. — B. /. Harris, M.B., 
Toronto, Canada. 

The Tre.^tment of the P.^ralyses of Poliomyelitis. Jean Macnamara. Canadian 

Public Health J., XXIII, 517, Xov., 1932. 

Part I. Under “General Principles” Dr. Macnamara discusses the importance of 
proper care of poliomyelitis cases from an orthopaedic standpoint. She states that the 
suiwivor of an attack of paralysis has an expectation of life as long as a person not so 
affected, if the respiratory and abdominal muscles escape or recover. She points out the 
many possibilities of starting deformities while the patient is still confined to bed. and 
states that such deformities are “in everj- instance prevent .able”. 

In ambulaton.’ cases Dr. Macnamara speaks of the great bene.fit derived from keeji- 
ing the affected limb warm. She has found that, when special attention is paid to this, 
bone atrophy is less. She is doubtful about the bene'^ts to be derived from pool treat- 
ments, except in cases with all good to normal muscles, feeling that more damage is done 
to weakened muscles by going without apparatus. 

Part II. “Some Details of the Management of Early Cases." This part is taken 
up almost entirely with a detailed description of apparatus that can be made by any one 
for bed patients. S.aline baths and heliotherapy are described and their respective I>enc- 
fits noted. 

Part III. “Some Organizations to Provide This Care." Dr. Macnamara lists 
some of the organizations in this country' and abn)ad and describes their methods of 
follow-up care. 

Fu.^cture of the .\NTEnion SurF.nion Spine or the Ilium. Frederick Christopher. 

.T. .Im. Med. C, 113. 1933. 

The author reviews the literature of this fracture and presents a ca<=? coming ui'.dcr 
his care in which it had occurred. The treatment given this patient wa= of a con^^-rvative 
nature,- -merely rest with the hip in the flexed position for a time, folloueii by gr.idu.-.I 
resumption of activity. Other rt'jvirts on tins condition a« given by the author .'■how 
that by conservative treatment the periihl of di.sabdity is only about ou" month, v. hi!" 
by openrtive reattachment of the broken pn>cess the p-rrod of di'-'abihtv i- longer. In 
either ca-ce the end result is i>erfect. — H. B. Hip;.-. M.I).. T> r-.- 
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Kr.DTicTioN (ir Disi,ocati:i) Siinin.nnn: A Xinv AIkthod. 

A.sn;/.. XCIX, 21S1, 15)32. 

riio inolliod as pipsontcd hy I ho author con.sists of traction on the abducted humerus 
l)y a handaKc over flic o[)crator’s shmihler and hooked over tlic semifle.xed arm of the 
I)aticnt. '1 raction is oI)lained hy the operator leaning Irackward and at the same time 
I)ushinf; against the patient’s eliest witli his hands. Ilis hands on tlie patient’s chest 
are in sueli a position tliat tlie tluunhs palpiite the head of the humerus and as traction 
diau.s the hc.ad out from the sid)coracoid space it is pusiicd info the glenoid fossa. — 
II'. /i. CorrrU, .M./)., JhiUn.'i, Tc.rns. 


Ri;cui;itcui:s IIisToi.ooiguns sm T/lN‘Ni;nv.\TioN' dks Auticui.ation’s des Corps 
^ i;iiTi:intAT!x. .Adolplie Jung ami Alexander Brunschwig. Presse Med., XL, Pt. 1, 
.‘1 10. 1!).32. 

J Ids interesting anatomieal study, which orn.'inates from the clinic of Leriche of 
f trasslrourg, is a vaiual)!c .addition to the voIuinim)Us and important contributions which 
Schmorl publisiied, hut whose work is not referred to. 

TJie .aufliors .sliow th.at sen.sory nerves arc numerous in the anterior common spinal 
ligament, while of much lessened incidence in the posterior common ligament. Also that 
the nerve trunks are myclin-frce. The intervertebral disc itself contains no nerve tissue 
whatever. — Eiin'l 8. (Vei.s/, .tfinuctipnliK, Miiuic.sold. 


hi: Thaitemknt des FitACTi;ni;s »u Coi, du Femur, h. Tavernier. Pressc Med., XL, 

Pt. 1, fiOl, 1932. 

The article deals with fresh fractures of the femoral neck. After reduction (trac- 
tion and lateral pull) a screw is inscidcd through the great trochanter into the head of the 
femur. Control at various stages by means of successive roentgenograms. 

Since no cases are reported, there is little to interest Americans who for many 5 'ears 
Imve tried this and similar methods . — Emil S. Geist, M.D., Minneapolis, Mirmesoia. 

L’fi'rAT Actuei/ de ea Que.stio.v du Bacteriophage. A. Seldeslnchts, Rev. Beige des 

Sciences Med., IV, 290, 1932. 

This is an excellent exposition of the history as well as the actual status of the subject 
of bacteriophage. The article does not lend itself to the process of abbreviation, but it 
ought to be ti’anslated into English. There is a fairly large bibliographj’’, but America is 
poorly represented in it . — Emil S. Gcisl, M.D., Minneapolis, Minnesota. 

Surgery of the Ankylosed Joint, Willis C. Campbell. Surg. Ggnec. Ohstei., LI, 

747, 1932. 

This contribution to our knowledge of the ankylosed joint is based on the recoids o 
325 arthoplasties. It is packed full of wisdom drawn from this large experience an 
should be read carefully by all who contemplate the mobilization of ankjdosed joints. 
Maximum success is predicated on the close observance of many important factois. 
These are listed under sixteen headings which include etiology, duration, distribution, 
position of ankylosis, shortening, abnormal osseus structure eburnation, osteoporosis, 
age, and social status and occupation. 

X-ray examination before and after arthroplasty is discussed. 

The operative technique is divided into three parts: (1) the plastic adjustment o 
soft parts; (2) the reconstruction of bone; and (3) the interposition of tissue. Each s ep 
is described and the after-treatment is outlined. 

“Unless a joint can be restored in which there is approximately normal endur , 
a stiff joint in a good position is more serviceable.’’ 

At operation a minimum impairment of surrounding soft-tissue circulat 
stressed, the nutrition of the bone ends being a large factor in the later functioning o 
reconstructed joint . — Richavd McGovney, M.D., Los Angeles, California. 
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PRESIDENTIAL ADDRESS^ 

BY ARTHUR STEIXDLER, M.D., lOTA'A CITY, IOW.\ 

In response to precedent and tradition most of mj- predecessors have 
dedicated their addresses to orthopaedic progress and achievements of the 
immediate or remote past. Alanj- a forceful message and wise counsel, 
built upon such historical background, has been delivered to this Society 
on these occasions. 

As I address j'ou toda}', I too have a cause to plead, which I fancy 
maj' be of some influence upon the future development of orthopaedic 
surgery. 

M}' ambition, however, does not rise to the point of delivering a 
message and if, in the exposition of the case, allusions are made to histori- 
cal events, thej' are meant onl3' to give a basic stnicture to the argument. 
There is no intention of indulging in prophecies or e.xhortations. 

Sufficient time has elapsed since the so called independent existence 
of orthopaedic surgerj* in this country- to make us thoroughh' conscious 
of the true sources of our proficienc}'. IVe are rejoicing that these sources 
of knowledge have come to us from all nooks and corners of natural sci- 
ences, until we find todaj’ that clinical medicine and basic and allied 
sciences alike arc united to supph’ us with food and fuel necessan.’ for our 
work. Historj- tells us, however, that the conquest of theoretical medi- 
cine and its allied fields has not alwaj's been carried on with the uiulivided 
support of the rank and file of the profe.«sion. It seems that much argu- 
ing and pleading were ncccssar.v, judging from what is reflected in the 
presidential expressions of earlier \'cars. 

At first, it was pointed out to this Societj* that it was the prominent 
surgeon of the old da\'s who really did all the orthopaedic work. It is to 
him that we owe the establishment of the bill of rights of oithopaedic 
surgerj’ among medical sciences. 

E. H. Bradford, in ISSO, in his address before the .\ssociation, de- 

* Read t)efore ttie .Anieriean (Irtliopaolie .\s«>eiati(in at \Va'-!iinr!on. I). C.. Mav 1'. 
19:t3. 

.'('•7 
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scribes il as a pioneer Society which owed its inception to the genius of 
men like Delpech, Bouvier, Malgaigne, Macewen, Stromeyer, and Thomas. 
These were all general surgeons of the j)resent and past centuries. There 
is frequent mention of Ainbrf)ise Pare who, three hundred and fifty years 
ago, made clinical use of the adaptabilitj' of tissues for gradual correction 
of deformities, and of .John Hunter who, two hundred years later, became 
the great champion of the restorative powers of nature. 

Next, it was reasoned that inasmuch as the great .surgeons of the 
past were orthopaedists, so the orthopaedist of toda)" must be a surgeon 
before he may aspire to ijroficiencj’’ in his work. The acceptance of this 
prerequisite has actually laid the corner-stf)ne for a standardization of 
orthopaedics as a surgical science. In 189-1, Phelps, in his annual ad- 
dress, deplores the odium of the .so called “sirap-and-buckle specialty” 
and claims as indisiiensable background for the orthopaedic surgeon a 
perfect knowledge of anatom}’’ and pathology, a viewpoint implicitly 
shared b.y Bidlon in his addre.ss (1895), when he paid particular tribute 
to two general surgeons of the nineteenth century, Little of London and 
Detmold of New York. 


It is commonly assumed that orthopaedic surgery established its 
independence earlier in this count ly than it did anywhere else, thanks to 
the creati^•e influence of Sayre, Phelps, and Taylor. But this must not 
be understood to mean that it has ever drifted away from general medi- 
cine. On the contrary, we see it has become increasingly dependent upon 
and affected by general medical knowledge. Osgood in his address in 
1921 issued an urgent call for an all-embracing medical background for 
the orthopaedist. But the idea has never been better expressed than by 
the lamented Allison in 1922 when he pointed to the difference between 
the technical perfection and a real deepening of our knowledge. “If we 
were bent upon technical perfection alone,” he said, “it would be easy to 
refine our methods from within themselves and devote ourselves to the 
cultivation of fool-proof proceedings.” Indeed, all of us have seen the 
time when such a narrow tendency has threatened to prevail in our pro- 
fession. However, later developments have borne out that the broader 
path, advocated by Allison, was the one chosen; orthopaedic progress 
appears intimately interwoven with contemporary progress of medical 
sciences. For this it may not deserve special credit, since this trend be- 
came universal in medicine. At any rate, we are today less specialistic 
than we ever were and much more universalists in medicine than oui 
elders a generation ago. In the stricter sense, therefore, the term of 
orthopaedic surgeon has become inadequate; we should be called ortho- 


paedic physicians. 

The new urge for universal medical knowledge permeates actua 
orthopaedic practice as much as it does orthopaedic teaching and ortho- 
paedic research. One of our committees is at present actually engage 
in investigating what is and what is not good orthopaedic teaching in t le 
light of general medicine. In the near future I hope to see a simi ai 
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committee investigating from the same point of vieiv what is and what is 
not good orthopaedic research. 

With all due deference and gratitude to the morphological sciences, 
anatomy and pathologj^ in particular, the inestimable value of which may 
never be belittled or disputed, it is not too much to saj' that at present 
orthopaedic progress is earmarked by its alliance with ph3'siological 
sciences. 

There was first the biolog}”^ of regeneration, particularh' of bone 
growth, stimulated bj^ newer operative methods. Its clinical applica- 
tion reaches back to Ollier, Macewen, and Le.ver. 

Then came biochemistrj^ which has alwaj's plaj'ed an important 
role as an ancillarj’- branch from the daj-s of Trousseau and Kassowitz to 
the present daj^ and which has so generouslj’ contributed to our knowl- 
edge of metabolic orthopaedic disorders that toda}' no orthopaedic record 
can be considered complete without a biochemical anah'sis. 

Then, not manj’- 3mars ago, there was a revival of the ph3'siolog3' of 
the S3TOpathetic S3'stem, instigated b3^ men like Ro3'le and Hunter and 
Leriche, and productive of a wealthof theoretical investigations in this field. 

Ver3’- recentl3' orthopaedic surger3’’ has again become particularh' 
interested in the ph3'siolog3'’ of the endocrines, especialh* of the para- 
th3’Toid glands. This contribution is not new, as ma3' be learned from a 
stud3" of Erdheim’s earlier publications thirt3' 3'ears ago which established 
the relationship between the parath3Toid glands and bone disease. Its 
clinical significance for the stud3' of certain bone and joint disorders is at 
the moment a matter of actual controvers3' and is too recent in 3'our 
memor3’- to need further mentioning. 

This new pln’siological current underhung orthopaedic progress can 
be illustrated b3’ so man3' instances that one ma3' well wonder if there is 
an3' corner left that has not 3'et been carefulh' exploited for what it might 
3'ield to practical orthopaedics. 

There is, I believe, one field of ph3'siolog3' which has not 3'et been so 
explored and which, so far as practical orthopaedic surgcr3' is concerned, 
is still virgin soil. I have in mind the part of ph3'siolog3' covering tlic 
mechanics of locomotion, — the bioplu'sics of the locomotor apparatus. 
For practical applicabilit3' this field seems to promise a rich harvest : it 
is full of possibilities for the clinician. If this is the case, win- then has it 
escaped exploitation? The answer is that it is complex and difficult for 
investigation and that it exacts a certain amount of abstract studies to 
which the morphologist, alwa3's dealing with concrete conceptions, is 
rather unwilling to devote himself. 

In the historical sense, bioplu'sics of the locomotor .‘:3'.-;tem is an3'- 
thing but new. In fact, it was almost inevitable that the ph3-sical sci- 
ences should sooner or later enter into an alliance with medicine. Yet. 
compared with biochemist r3', bioplu'sics toda3' has little to offer in the 
line of established facts, whether the3' relate to pln-sical properties of the 
locomotor S3'sfcm or to the calculation of its mechanism. 
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In slnliiifi; Ihnl Iho shidy of bioniochanics of the human body is not 
new, reference is nuuic lo sporadic aiui disconnected ciTorts ^Yhich can be 
traced througli almost, all the history of medicine. As early as the six- 
teenth and seventeenth coniuno.s,a} a time when bioehemistiy and electro- 
phj’'sics were still outside the liounds of imaffination, the ground was well 
prepared for biomeciianics by ]>conardo da V'inci and Galilei. It is 
interesting to ob.ser\‘e that \-aluable phy.sical observations on the loco- 
motor system were made by men wlio were still enmeshed in the old fluid 
theory of Galen, ('ror)ne (1G33-1G-IS), for instance, interpreted muscle 
contraction, and Glisson, three hundred years ago, recognized the con- 
stancy of muscle volume in contracted and relaxed conditions. In his 
work “Dc Motu Anirnaiium”, Borclli (16S5) was the first to depart from 
the purely morphological i)oint of view by ti'oating the subject of human 
locomotion from t he angle of ply^sicai analysis. But he was an elementary 
analyst since he applied only tlie most elementary mechanics to his hu- 
man material, and he was still largeb'- ignorant of the intrinsic plysical 
properties of the tissues concerned. 

'I’he scliool of iatropli 5 'sicist.s, one of tlic three great schools of the 
seventeenth ccntuiy medicine, represented the biomechanical line of 
thought and extended its infhjencc info the seventeenth, eighteenth, and 
nineteenth centuries. It is common knowledge that the discovery of 
electi'ical reaction by Volta and the promulgation of the laws of Newton 
laid the foundation to the later studies of Haller (1708-1777), the great 
physiologist wJio discovered the sensibility and irritability of human tissue 
and created a monumental background for the future development of 
biomechanics. 

From our present point of view, even his investigations into the 
physics of locomotion must be considered elementaiy, erroneous, and in- 
adequate. One has to turn to Hermann v. Meyer and particularlj’’ to 
the Weber brothers in the first half of the nineteenth century for such dis- 
tinctive clinical investigations as have retained recognition to the present 
day. Particularly has the treatise of the Weber brothers on the mechanics 
of the human gait remained a classic. Claiming a wide range of authon- 
ties, from Aristotle to Borelli, from Galen to Haller, and their contempo- 
raries Magendie and Roulin, they Avere able to formulate certain laws foi 
the Avalking and running gait Avhich expressed the relationship between 
horizontal eleAmtion, step length, swinging angle, Amlocity, and force, sue i 
as are still generally acknoAvledged as accurate and true. 

One may Avell imagine Avith AA’^hat degree of skepticism such abstiac 
studies must have been received by the rank and file of the clinicians a\ w 
certainly did not see then the significance of theoretical facts for practica 
application. To express in mathematical terms complicated physica 
processes seemed too bold an undertaking. But the Weber brotiers 
emphatically disclaimed any such ideas. They did not intend 
their obseiwations and measurements the basis upon Avhich pnera av 
of mechanics Avere to be formulated. They kncAV that this aaou c je 
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preposterous in the face of the manj* unknown factors which enter into 
human locomotion. On the contrai^*, the law being first recognized and 
accepted as universal, their point was to show whether and to what extent- 
any phase of locomotion which lends itself to anahdical studies could be 
demonstrated to conform to existing mechanical laws or, to put it in 
simpler terms, could be shown to be a special case of this law. This 
attitude of making the interpretation of locomotor events strictly con- 
tingent upon existing general laws has, I believe, steered biophj'sics of 
locomotion safety around the most dangerous cliffs and has saved it from 
an abyss of useless speculation. Its effect on future progress cannot be 
overestimated. It was in the latter half of the last centurj' that IMarej* 
(1872), Duchenne, and later Fick, Strasser, and still later Braune and 
Fischer developed their classical studies on human motion and human 
gait. The ceaseless labor of such men has transmitted to us a wealth of 
data which to the casual observer may appear drj' and tedious, but from 
the angle of mechanical laws they are full of meaning. They are as im- 
portant for the djmamicsof locomotion as are Culman’s, Wolff’s, and Roux’s 
much quoted contributions to the statics of the human body. 

Indeed, it is due to the studies of Wolff and his successors that every- 
body todaj' accepts as a fact the all-important and dominant influence of 
mechanical laws in determining form and function of the normal system of 
locomotion. 

Physiology has, moreover, gone considerably beyond this point when 
it applies the laws of thermodj-namics to the study of locomotion. By 
this is meant a correlation of the measurable mechanical work with the 
amount of energy expended. 

It has, thereby, built up a fairly accurate and a verj' much needed 
scientific standard for the efficiency of many of the normal locomotor 
events. Men like Chauveau (1897), and Am.ar in France (191.3), Durig, 
Lewy, Zuntz in Germanj", Benedict and Cathcart in this country, and Hill 
and Fcnn in England, have made most valuable contributions to this 
problem, and so convincing have been the results of their .‘:tudies on 
mechanical efficiencies of all kinds of locomotor activities that both 
physical education and industry alike were eager to avail themselves of 
this stock of knowledge for their own particular ends. Physiology start- 
ing with systematic observations, mea.surcmcnts, and trials has finally 
reached the point where a mathematical expre.^sion could bo given to 
many of the locomotor events, and where, moreover, their motor efficiency 
could be stated in percentage figures. 

Purely, if all this could be accomplished by studies of physiological 
motion, it is reasonable to expect similar results for pathological motor 
activities. I am here reminded of a thought 1 heard cxpres-cd by one of 
our most iirofmind orthopaedic thinkers, now <iead; •'The cripple." he 
said, “is no caricature of tlie normal man; he is a unit, a device of n.-iiun' 
all his own." This seems to apply, above all things, to the tneclianical 
make-up of the locomotor system. \\’e may well a<k our-elve-- vle-th' .- 
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to date pliysiological research has revealed an amount of facts applicable 
to the pathological side of locomotion, similarly as it has served normal 
motor activities; or whether it slmuld be necessary to repeat the whole 
process of irn-estigation from the patliological angle. To a large extent, 
I fear, the latter is true. Pathomeclianics of the human body is still 
unbroken ground, '^riiere have been, it is true, sporadic investigations on 
selected problems. For instance, contributions Jnn’c been made on the 
jibysical in’o])erlies of structures making up the locomotor .system. The 
pre.ssurc, t he torsion, t he bending resistances of many of the long bones are 
known; so arc, to a degree, tlie elasticity and contractility of muscle 
tissue, and its resistance to elongation in the relaxed and contracted state. 
Such facts, even though airived at from normal tissue, go far to elucidate 
the mechanogenesis of man.y pathological conditions, for instance, of 
fractures and muscle contractures. 

Also, tlie various proldems of eejuilibrium liave been anal3’’zed nicely 
for the upright position in a number of weight-bearing joints. 

I’liis sort of analj'sis, liowever, lias not been carried over much into 
pathological situations. Posture, for instance, is still defined largely in 
purel.y morphological terms and, though gra\’ital stresses are, of course, 
generality recognized as being the basic factor, there are few, if any, in- 
vestigations which treat the .situation from the viewpoint of mechanical 
analj'sis of the external gravital forces as the.y act upon the human body. 

Sequence and coordination of muscles in any kind of concerted mo- 
tion is another field of anal3'sis. Here, we are parti cularl3^ indebted to 
Scherb of Zurich for his studies of so called m3’’okinetics of certain t3’'pes of 
motion. These investigations of the plan and arrangement of muscle 
action — the muscle score as it might be called — are veiy valuable, because 
they can be used for pathological situations and veiy useful information 
can be obtained in regard to the substitutionary properties of muscle ac- 
tion or in regard to functional adaptability of transplanted tendons. 

There are many other lines of biophysical research which may be 
carried over to pathological territory. For instance, action-current read- 
ings have been made in all kinds of paralytic and spastic conditions. As 
an index of pathological muscle activity, such readings throw light on 
more than one perplexing situation in locomotor disturbances. 

Another very promising field is the study of energy consumption m 
pathological motion. Just as it enables us to arrive at an index of pio- 
ficiency for normal motion, so it ma3'- do for the abnormal, and one may 
well imagine what convincing record it would make before and aftei 
treatment, if endurance as well as proficiency could be calculated an 
compared with standard values. 

I do not need to go any further to prove that the field is vast anc 
largely unexplored. It is safe to say that a considerable time will elapse 
before sufficient theoretical facts are available for practical clinical use. 
However, there is comfort in the thought that other basic sciences ha^ e 
met with similar fate; they, too, had to develop quietly in the backgroun 
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of clinical medicine before the sheer weight of their vast and useful prac- 
tical information forced their recognition. 

I trust that I have not allowed my zeal to overstep the bounds of 
impartial reasoning. But I visualize biomechanics as a powerful and 
indispensable ally of the orthopaedic clinician. Many of m3’ colleagues, I 
trust, will be attracted b}'' the intriguing problems in this field and I hope 
to see the da3’' when S3’stematic and coherent research in the domain of 
biophysics of locomotion will open the wa3’ for greater proficienc3’ and will 
mark a definite advance in orthopaedic surgerA’. 

Two 3’^ears ago. Gentlemen, 3’ou honored me above all merits b3’ the 
election to this office. I am grateful to 3’ou be3mnd words, m3’ gratitude 
being onty intermingled with misgiving lest I have not been able to con- 
duct this office on the high standard to which it has been elevated b3’ 1113’ 
more illustrious predecessors. You ma3’ recall that on that occasion I 
indicated m3’- faith in the future importance of bioph3'sics for orthopaedic 
surgeiy, an opinion which, if m3’ memor3’ ser\-es me right, 3’ou graciousl3’ 
accepted. 

Toda3’-, in m3^ presentation, I again have set before 3’OU this line of 
thought, to which I have devoted much time and stud3’, as an article of 
my orthopaedic faith. Allow me to place it in 3’our hands with the as- 
surance of m3’' und3dng lo3’alt3’ to 3'ou and to American Orthopaedic 
Surger3’. 



INFANTIL1<: DlCFOI^MITIIvS OF THE KNEE AND HIP* 

HV OUKKHKGIKHUN’CS-MHDIZIN'ALltAT OH. MAX UoHAf, BEULIX, GERMANY 


I fool very inucli iiHlol)lo(i for the opporlunily you have given me to 
demonstrate here mv research work of recent j'ears. 

What do we know al)out the cause of infantile deformities of the 
If^S, — for instance, of knock-knee, of how-leg, or even of flat foot? We 
know t hat all t hose doformil ies may be produced nmu}'^ different causes, 
such as rickets, poliomjmlitis, osteomyelitis, or old fractures. 

But, aside from these recognized causes, there still remains a rather 
large number of cases, in which the etiology is unknown. Among these 
are cases of a certain typo of doformil.y of the leg, — such as a bow-leg or a 
knock-knee, or a hj^perextended knee, a weak ankle, or a fiat foot — rarely 
a deformity of an extreme type, but mostly of a moderate or of a mild 
dogi’oe, so that, sometimes there is veiy little difference from the normal. 

These deformities which we meet dailj’’ show no history of rickets, 
osteomyelitis, or old fractures. Thej'^ cannot be attributed to any of the 

known causes and, therefore, they have 
been explained bj’’ all possible theories 
and lypotheses. 

In accordance with the mechanical 
conception of natural science in general, 
in the past century, these “infa7iUle” 
deformities — as I like to call them now— 
were explained by mechanical causes. 
We believed in a wrong function, in a 
faulty attitude, in the effect of over- 
weight, — in brief, in abnormal static 
conditions — all this without anj'’ real 
basis, without any proof; we believed 
simply because we did not know better. 

I do not wish to add a new theoiy 
to the dozen of old theories, but to try 
to put the etiology of infantile deforma- 
tions, as we now understand them, on an anatomical basis. 

In this paper we are to consider especially the deformities of the knee 
and hip. 



Fig. 1 

Upper epiphysis of the tibia in 
foetus of seven months. (By cour- 
tesy of Zeilschrift fur OrOwpadische 
Chirurgie.) 


DEFORMITIES OF THE KNEE 

Genu Yai'um. . , 

A brief, anatomical, comparative study shows that in the anthiopoi 
the condyles of the tibia differ widely from each other; the lateral one is 

* From a paper presented at the Meeting of the British Orthopaedic AssociatiO , 
London, July 27, 1932. 
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alwa3’S much broader and higher than the medial one, whereas in an adult 
man both tibial condjdes are equall3' high and both show a concave 
joint surface. 

An x-ra3^ of the tibial epiph3'sis of a nearl3' adult gorilla shows a 
marked as3Tnmetr3' that means the 
overdevelopment of the lateral and 
the underdevelopment of the medial 
cond3de. In a 3mung human foetus 
(Fig. 1) it is eiddent that the tibial 
epiph3’-sis still has anthropoid char- 
acteristics, — the lateral cond3de is 
high and convex; the medial con- 
d3de is low and concave. If the 
two joint surfaces are placed hori- 
zontalty, the shaft of the tibia is 
de^^ated inward and a genu varum 
results. 

In 3’'Oung children the tibia is 
similar to the foetal tibia; a cross 
section shows that the lateral 
cond3de is high, the medial low; 
that the lateral is convex, the 
medial concave; and finall3' that 
the shaft is deviated inward. 

In a child of about twelve 3'ears of age the conditions are entirel3- 
different (Fig. 2). The epiph3'sis is now S3-mmetrical; both tibial con- 
d3des are of the same height; both 
are concave; and the shaft is now 
straight. 

If the child grows and the tibia 
keeps its foetal t3’pe, a genu varum 
results. 

Genu liccurvatiun. 

Quite often 3'oung children 
show a hyperextended knee, particu- 
larl3' in connection with a genu 
varum or genu \'algum. What is 
the cause? 

The knee of the anthropoid 
shows an interesting feature, — the 
head of the tibia is curved backward. 

The same recurvation is to bo seen 
in the human foetus. In a mild 
degree it is present in the 3-nuna 
child and not until the tenth 3-ear 

do the recurvation and the subsequent inclination of the joint 


Fig. 2 

Upper epiphysis of the tibia in child 
seven yeirs old. (By courtesy of Zeit- 
schriflfur Orthopaduchc Chirurgic.) 



Fig. 3 

Mo<lcl of lo-.vcr cpiphy-s^is of the femur 
in embryo of luo month'. ' Bv court O' v 
of Z'it.-c.’.rift fur tt-'r.’ - C) i'r- 
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. Fiirllionnorc, tlio condyles of the 

^Ippp' femur in the anlliropoid differ in an inter- 

^ ■ esiin.i!: way from lliosc in tlie human being. 

la man t he femoral condjdcs show the well 
h j , ■ known curve, wliicli may be best com- 

, pared wilb the cur\'e of a sledge; in the 

MKSar adult nnlbropoid I ho ciutc forms a part 

^ de\'elopmcnt of the femoral 

i i condyles during childhood may be men- 

' t ioned. ’’rhesc arc round in the embryo, in 

the foetus, and in the new-born, gradually 
changing to the final flat shape evident in 
Fjo. .j the adult. 

Latcnil view of acOalmlurn in If the recurvation of the tibia and the 

foetus of five inonth.s. (By coiir- j-()und shape of the femoral condyles per- 
iesv ol /n/sr/inft fur Or/lio/Ki/lisrltr , , ,, , -i ^ 

Chirimjic.) ' ' sist in childhood, a ^ 

hj’pcrext ended knee 

must result, 'flic roentgenograms of clinical cases fjB 

of infantile h 3 'porcxtendcd knees show clear)}" the 18 

recurvation of the tibial head. 

Genu Valgum. 

Stud}" of the knee of an anthropoid shows that lH 

there is a marked difference in the volume and height ,^.1^ ’ijB 
of both femoral cond 3 des. The medial is much larger 
and higher than the lateral cond 3 de. In a roentgen- 
ogz-am of the knee of an antliropoid almost an adult, wU 

the underdevelopment of the lateral femoral cond 3 de 

may be seen very clearly. It is only in the human Fig. 5 

adull that both condyles are of equal size and that the Posterior view of 

lateral one shows the same height and shape as the foltusoffiv^mOTths” 
medial. I have studied veiy many human knees of (By courtesy of 
different ages before and after birth and hat"e found chinagie.T^^ 

in all knees of embryos an underdevelopment of the 
lateral femoral condyle (Fig. 3). The same is true of the knees of all 
foetuses examined, as is shown in cross sections. Finally, even the femoia 
of children show the difference in the height of the condyles, in a measuie 
comparable to the age of the child. 

If the foetal underdevelopment of the lateral condyle persists, it is 
clear that a genu valgum must result. 

What do the roentgenograms of clinical cases of knock-knee show. 
The typical appearance in the cases w'hich are undoubtedly due to rickets 
is the deviation of the shaft and of the diaphysis or the metaplysis, 
whereas the epiphysis and particularly the condyles show no abnorma i 3 
in shape or height. On the other hand, the x-ray of an infantile 
as I call it now — genu valgum, a so called static genu valgum, shows^no 




Fig. 5 

Posterior view of 
the acetabulum ia 
foetus of five months. 
(By courtesy of ZeU- 
schrift jiir Orthopii- 
dische Chirurgie.) 
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Fig. G 

Lateral \'ie\v of the ace- 
tabulum in an adult. (By 
courtesy of Zeilschrift fur 
Orlhopadische Chirurgie.) 


deviation of the diaph3*sis, and the shafts of the 
tibia and femur are straight but the epiphj-sis is 
asjTnmetrical; the lateral condjde is developed 
less than the medial, is decidedh' small, short, 
low, and verj' little curved, — exactlj* as we find 
it in the knee of the embrj'o or foetus. 

CONGENITAL DISLOCATION OF THE HIP 
The chief difference in the construction of 
the acetabulum between man and the anthro- 
poid is the follow- 
ing: The human 
acetabulum has a 
roof above and be- 
hind. This roof, 
which prevents 
the sliding of the 
femoral head, is 
entirelj^ lacking, for instance, in the gorilla. 

The gorilla does not need this posterior roof 
on account of the peculiar inclination of the 
pelvis. 

The acetabulum of the human foetus 
shows the same characteristics as that of the 
gorilla, — that is, a roof is found onh" above; 
the posterior roof is entirelj' lacking. Be- 
sides this, there are differences in the shape 
of the acetabulum; the acetabulum of a 
human adult is round like a circle; whereas 
that of a gorilla is oval in shape like a lemon, 
wise an acetabulum of oval shape. If a human foetus suddcnh* started to 
walk with a straight leg and with an inclined pelvis just like a human 
adult, the head of the femur doubtless would slip out! 

If we studj' cases of dislocation of the hip in verA' A'oung children who 
have not ivalkcd and where no therapeutic manipulation has been done, 
we find exacth* the anatomical conditions of the acetabulum of a foctu.'^. — ■ 
that is, lemon-shaped and lacking the posterior roof. 





Fig. 7 

Posterior view of the .acc- 
tabulum in .an .adult. tBy 
courtesy of ZcUachrift fur Or- 
thojmrlisclic Chirurgie.) 


The human foetus has like- 


SFMM.ARV 

If I were asked to give a summar\' of nn- re.-earch work of the past 
ten A-ears, I AA'ould saA-; 

Just as in modern medicine we know that there is a predisposition to 
certain diseases, such as tuberculosis, so there is iikewi.<e in certain human 
beings an inherited disposition to certain infantile deformities, ba-‘‘d up m 
an arrest of development in certain parts of the skeleton, — particularly of 
the ankle, knee, and hip joints and tlieir epipln^es. If thi< arn-» of d«- 
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vclopnioni conlimio!; diirinfj; childhood, llio orccl position and the gait 
produce, increase, and stal)ilize deformities. 

As to the cau.se of this arrest of development, two points are of sig- 
nificance: AVe know clinic.'dly that tlie infantile deformities have a tend- 
ency to familial and hereditaiy appearance and that anatomically their 
morphological substratum is identical with the normal conditions of 
certain animals, such as the anthropoid. Thus I consider the infantile 
deformities as congcmital in a wider .<ense. 



LUMBOSACRAL FACETECTO^MY FOR POST-FUSION 
PERSISTENT SCIATICA 


BY PAUL C. WILLLAMS, M.D., AXD LUIS YGLESIAS, XI.D.. 

AXX ARBOR, MICHIGAX 

From the Department of Siirgerp, Unirersily of Michigan 

It is a well recognized fact that there are occasionalh' cases of sciatica 
which do not get relief from either a trisacral or a lumbosacral fusion. 

Recentlj' there was published in the Journal of the American Medical 
Association * an article in which was described a lesion of the lumbosacral 
joint which in this clinic had been found in seventj’-four per cent, of the 
cases sufFering with sciatica due to pathological bone or joint changes. 
The lesion consisted of a narrowing or a complete loss of the lumbosacral 
intervertebral disc, which in turn had caused a subluxation of the joints 
formed bj’’ the articular facets of the fifth lumbar and first sacral vertebral 
bodies, a constriction of the foramina formed by these segments, and an 
arthritic lipping of the adjacent surfaces of these two bodies, which had 
resulted from the abnormal contact and stress following the loss of the disc. 

From a roentgenographic standpoint, it is well to divide these patients 
into two groups: first, those whose roentgenograms show a complete loss of 
the disc: and second, those whose x-rays show a narrowing of the lumbo- 
sacral disc onlj' posteriorly. An e.xample of the first type is shown in 
Figure 1: Figure 2 is an e.xample of the second type. The latter usually 
causes more confusion as to its interpretation than does the former, being 
read frequentlj' as a normal lumbosacral spine. This error is demon- 
strated in the anatomical specimen and its roentgenograms, shown in 
Figures 5, 6, 7, and S. The mechanical alteration in the region of the 
articular facets and foramina and, therefore, the irritation of the fifth 
lumbar nerve roots is as great, if not greater, in the second group, than 
in the first. 

The roentgenographic finding shown in Figure 2 is a very common le- 
sion, which probably is the reason that no significance has been attached 
to it. However, in our experience every patient, whose x-niys show this 
finding, gives a historj" of pain in the lower part of the back and down 
one or both extremities, which usually occurs in attacks. One should 
bear in mind that this is a condition which in most cases docs not produce 
continuous symptoms. It is, therefore, possible to find the lesion in 
patients who are not complaining of the characteristic symiitoins and 
who do not present the usual clinical findings. However, a histon.- will 
reveal that they arc subject to attacks of what they usually term "lum- 
bago’' and “sciatic rheumatism". 

AVc do not wish to imply that all cases of scia.tica are due to patho- 
logical bone or joint changes, nor that those which are. a.re all due to .a 
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Fig. 1 


Lumbosacral spine of patient. sufTerincr with sciatica 



1 io.ss of i,hc luinbo- 
>s;icr;il disc, fivery 
ca.sc slioiiJd have a 
I Mioroiigli neuroJogical 
I o.varnination and the 
j usual search for any 
j foxic chemical or me- 
chanical irritation. 

I However, as we eon- 
j Mnue our study of this 
j fliscase, we find that 
j ihe number of cases 
showing a reduced 
lumbosaeral joint 
space full}’- sustains 
the percentage indi- 
cated in the original 
article, while cases 
due to lumbosacral 
anomalies undoubt- 
edly constitute a 
larger percentage than 
originally indicated. 
This is especially true 
in those cases showing 
a unilateral sacraliza- 
tion of the fifth lum- 
bar vertebra and in 
those showing a lum- 
barization of the first 
sacral vertebra. We 
believe that irritation 


. of the nerve root in 

ns group IS ue to practically the same mechanical alteration as in those 
cases showing a loss of the lumbosacral disc. 

There is considerable confusion as to the application of the terms 
scia ic neuia gia and sciatic neuritis. The neurologist makes the diagnosis 
o scia 1 C neuiitis when there are definite motor or sensory changes, while 
e term neuialgia is applied to those cases which have pain without 
neuio ogica.1 changes along the course and distribution of the sciatic nerve. 
It is our opinion that most cases start with a neuralgia and, as the irritation 
increases in severity and the clinical course becomes prolonged, there may 
e ot motor and sensory changes, so that the end stage of a severe case 
presents a sciatic neuritis. This clinical picture is uncommon as compared 
to t le number of neuralgias one sees. In many respects a sciatic neuritis 
compares favorably with the clinical course of a neuritis of the upper 
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extremitj’’ resulting 
from pressure pro- 
duced by a cervical 
rib, except that the 
latter usually runs a 
longer clinical course. 

The pain in a 
sciatic neuralgia and 
the nerve changes in 
a neuritis are usually 
confined to the dis- 
tribution of the fifth 
lumbar nerve seg- 
ment. This is veri- 
fied in a case of neu- 
ralgia bj' the fact that 
one of the most com- 
mon sites of com- 
plaint is the sacro- 
iliac and superior 
gluteal region, or the 
region supplied by the 
superior gluteal nerve 
which is principallj'' a 
branch of the fifth 
lumbar nerve seg- 
ment. The other 
common site of pain 
is the posterior lateral 
aspect of the calf and 
ankle, which area cor- 
responds to the sen- 
sorj’ distribution of 
the fifth lumbar seg- 
ment. In two casc.c 



Fig. 2 

Lumbosacral spine of patient sufTcrinp with .sciatica. 
Kotc that anterior width of lumbosacral disc is rctainwi, 
but posteriorly the width is entirely lost. The slipht 
posterior displ.accment of the fifth lumbar vertebra on the 
first sacral, as shown in tliis case, is not an uncommon 
occurrence in this lesion. 


of neuritis which we have seen during the past year, both of which had 

TABLE I 

Ixxr.inwTio.v or the Leo Mvscees 


.tfll-r/r W-rt 

Flexor digitorum longus . ... oL !.'• 

Tiliialis iwsticus ... oL 1.'' 

Flexor liallucis longxis . .",1, js 

Pcroncus lonpus and poroncus brevis 4L .ol. I.' 

Gastrocnemius IS 

Soleus , ]S 

Tibialis anticus .. . 41, ,oL l.s 

Extensor halincis longus 41, .'I, i.v 

Extensor dicitorum lomius. . . . ... 41. ~,h IS 
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I’. wji.ma.ms Axn Ij. v(;Li:stAs 



Schoin;itif dniwiii/j, slidwiiiK tiu'diaii sajriltid 
scctif)!! of a normal luinl)o.«a(a-al arliotdalton. 



Fig. 4 


Schematic drawing, showing the changes 
which take place following a posterior ripiture 
of the nucleus pulposus of the lumbosacral disc. 


1111)1 or cliMngo.s, there was, on 
(lie .side affected, a marked 
paro.sis of all muscles of the leg 
rxcnpl, the gastrocnemius and 
.‘^olous, wliich presented normal 
function. 

d’ho innervation of the leg 
muscles according to most of 
the .standard te.vtbooks are 
given in 'J’able I. 

Itr is evident from this 
chart that the fifth lumbar 
nciA'c is 1 he onlj’’ segment which 
innervates all of the muscles 
which were affected and not 
those unaffected. Since signs 
and symptoms are confined to 
this .segment alone, it is logical 
to conclude that the irritation is 
pro.ximal to the point at which 
t ho fift h lumbar nerve root joins 
the sciatic trunk. This cor- 
responds closely to the conclu- 
sions of Danforth and Wilson. “ 
The fifth lumbar nerves 
as they emerge from the neural 
canal occupy approxdmatelj'’ 
the upper half of the foramina 
and lie in contact with the 
anterior superior surfaces of the 
articular facets of the first 
sacral vertebra. With the sub- 
luxation which must follow a 
loss of the intervertebral disc, 
the inferior facets of the fifth 
lumbar vertebra move down 
and backward, thereby closing 
off the foramina and causing 


Note subluxation of facets, closure of foramen 
by the altered position of the first sacral facet, 
and the prolapse of the annulus fibrosis into the 
neural canal. 


pressure on the nerves as they 
emerge. The subluxation is 
most severe in those cases in 


which the articular surfaces of the facets are in a transverse or an oblique 
plane. When the articular surfaces are in the anteroposterior plane the 
downward excursion of the inferior facets of the fifth lumbar vertebra is 
stopped by the superior margins of the laminae of the first sacral vertebia 


(Figs. 3, 4, 5, 6, 7, 8, 9, 10, and 11). 

Motion at the lumbosacral joint undoubtedly greatly increases t ie 
irritation, in that fle.xion tends to open the foramina and thereby partial ) 
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Median sagittal section of lumbosacral articulation in an anatomical speci- 
men. Note posterior rupture of nucleus pulposus, prolapse of annulus fibrosis 
into neural canal, sublaxation of facets, and closure of foramen. The articular 
surfaces of the facets in this specimen are in an anteroposterior plane. 



I'u;. C> 


.'^amc sjxM?imcn as shown in Tie. .”i. wdili lumin'.ir.'il j. in; 
jV'SiOriorlv. Note inm-isrsi cirri:mfrr< nr.* f..r:.na:t f. }.*. ;w- ; 
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Fig. 7 

Roentgenogram showing lateral view of specimen shown in Fig. 5. Note 
that lumbosacral disc is narrowed posteriorly onlJ^ 

frees the nerves, while extension causes a greater constriction of the 
foramina and an increased pressure on the nerves. Complete fixation of 
the lumbosacral joint by means of a plaster spica for a period of twelve to 
fifteen days will give at least temporary relief of sciatic pain in the greater 
percentage of cases. In a similar manner a lumbosacral fusion, by remov- 
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Fig. S 

Rocntgcnonnun showing lateral view of specimen shown in Fie. 0. Note 
restoration of joint space. 


ing the factor of motion, will give permanent relief in the majority of 
cases suffering with pain in the lower back and sciatic irritation. How- 
ever. it is reasonable to believe that in tliosc cases where there is a marked 
subluxation of the joints formed by the articular facets of the fifth lumbar 
and first sacral vertebral bodies, and therefore the constriction of the 
foramina is severe, the removal of motion alone will not relieve the irrita- 
tion of the fifth lumbar nerve segments. It is our opinion that this 
accounts for many cases which have failed to get relief from irisaeml 
and lumbosacral fusions. 
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We advise a fusion onl}' in 
persistent cases without primarj' 
neural pathological changes in 
which all forms of conservative 
treatment have failed to give relief 
and in which the roentgenograms 
show definite pathological bone 
changes. Thirteen such cases 
have been operated on during the 
past eighteen months. All but 
one have been completely relieved 
of symptoms. This one was a 
case of unusual interest. 


A man, aged fortj'-eight, gave a 
history of intermittent attacks of pain 
in the lower part of the back, and sciatica 
occurring since the age of nineteen, at 
which time he sustained an injury to his 
back. Niunerous attacks of such a 
nature had occurred as the result of lift- 
ing. For the past three years the pain 
had been constant and he had gradually 
developed a weakness of the muscles of 
the leg together with a munhness over the 
posterior lateral aspect of the calf and 
ankle. Sjunploras were so severe that 
he had remained in a sitting or reclining 
position for the greater part of the past 
two years. When attempting to walk, he 
occasionallj' e.vperienced a sudden severe 
lancinating pain in the extremity which 
would cause him to fall to his knees. 

Examination revealed tlie findings 
characteristic of a severe left sciatic 
neuritis. There was a marked weakness 
of all muscles which received part of their 
nerve supply from the fifth lumliar seg- 
ment and a hypalgcsia ovcrthcarea which 
corresponded to the sensory distribution 
of the fifth lumbar nerve. There was 
atrophy of both the thigh and calf. 

Spinal roentgenognims revealed a marked narrowing of the hind 
disc and a localized arthritic reaction at thi.« .'•ite iFig. 12 1 . 

He was treated by con.«ervativo mctlnxls without apprtviable relief. .\ hiinb 
fusion was advi.scil and acconiplisheii by nje;ins of a bone graft taken from lli' 
tibia. He remained on a Hnidfonl fnime for two and a half month'; following or.- 
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During his convalescence he wa« free from jiain in the lower jrsrt of the Inek. I.'i; v. a!.!-- 


to elicit iiain along the course of the sciatic nerve by twi-ting hi' h-g into re.-:.'. in p -;ti 
Straight leg raising caused pain during his entin' stay on the fr.itr.e. .\f:' r gi ttir.g >.i;i !.'■ 
was entirely fnx' fnmi pain in the lower pan of the back. Hoaever, the j> .in ah r.g t: • 
course of the left sciatic nerve i>ersi-ted and was .-.M.n as were :.s !.• for- th" op r..’:' • 
.'A’lisory and motor clainges p rsistixi. He w.-.s unable to w:.!’,; more than :i t f;-- 
ste]is without sitting liown. ahich he did by tr.king his wi ight on th'- rigt.t ! : t ’ 



Fig. 13 

Exposure of the left fifth lumbar nerve root. 

a. Pedicle of left inferior facet of fifth lumbar vertebra. 

b. Fifth lumbar nerve root. 

c. Pedicle of left facet of first sacral vei’tebra. 

d. Posterior-superior iliac spine. 

/. Bone graft. 

allowing the left hip to remain extended and the knee flexed. Conservative methods 
were again employed in the form of traction, epidural injections of novocain, and injec- 
tion of the left fifth nerve at the point at which it emerged from the foramen, none o 
which gave more than temporary relief. , , 

On the strength of our conviction that the sciatic pain was due to constriction o 
the foi-amina between the fifth lumbar and fii-st sacral vertebrae and therefore irritation 
of the fifth nerve segment, an operation was planned and performed. A curved incision 
about six inches long and just to the left of the mid-line was made from the eie 
of the third lumbar vertebra downward and laterally to a point about half-way betw een 
the sacro-iliac joint and the third sacral vertebral segment (Fig. 13). This permi 
an exposure of the lumbodorsal fascia. The incision was continued in the mid-line un i 
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the graft was encountered and carried down to the third sacral vertebral segment. The 
erector spinae muscle was dissected subperiosteallj- from the graft, sacnun, and posterior- 
superior spine of the ilium and reflected upward. This gave an e.xposure of the joint 
formed by the left lumbosacral articular facets. It was found that an e.vcellent lumbo- 
sacral fusion had resulted from the pre\'iously placed bone graft. The joint formed by 
the left articular facets of the fifth lumbar and first sacral vertebrae presented a sublu.\a- 
tion. The left inferior articular facet of the fifth lumbar vertebra was removed, affording 
an e.xposure of the articular surface of the sacral facet. This was found to be irregular 
and sharpened, suggestive of an arthritic reaction. The sacral facet was then removed 
and the fifth lumbar nen^e was found to lie immediately in contact with its anterior sur- 
face. The nerv'e was freed from the surrounding tissues from the point at which it 
emerged from the neural canal to that at which it went anteriorly over the sacrum. 
The wound was closed in la 3 ’ers (Fig. 13). 

Convalescence was imeventful and after two weeks the patient was allowed up. 
Due to his enthusiasm over the result he became rapidh* ambulatorj'. From the time 
he reacted from the anaesthetic he experienced no further pain in the e.xtremitj'. He was 
discharged four weeks after the operation with a marked return of both motor and 
sensorj' function. There was no pain to pressure at am- point along the course of the 
ner\'e and the patient could walk indefiniteh- without discomfort. 

A reexamination two months following the operation revealed a normal extremity. 
There was a full return of both motor and sensorj- fimction. The patient was walking 
from five to ten miles a daj- over rough ground, training his dogs for the fall hunting sea- 
son. It is now eleven months since the operation and the patient is entirely free from 
sj-mptoms. 

From a study of approximately 500 cases of reduced lumbosacral 
joint space with sciatic irritation, we are convinced that the lesion in most 
cases is due to trauma, and the pathologj- is probably a rupture of the 
nucleus pulposus of the lumbosacral intervertebral disc. The trauma 
usually consists of a compression injury and for this reason the lesion is 
occasional!}'’ seen associated with compression fractures. The patient is 
usually aware of a “snapping sensation” in the lower part of the back. 
The pain, which as a rule follows immediately, is described by the patient 
as a “catch” in the back or “lumbago”. Gradual relief is obtained by 
rest, but recurrent attacks are apt to be initiated by lifting or hyperexten- 
sion injuries. The earliest symptoms of nerve-root irritation are likely to 
be gluteal pain and tenderness usually interpreted as sacro-iliac pathology, 
but which we believe to be due to irritation of the superior gluteal nerve 
through the fifth lumbar segment. The fibers of the superior gluteal 
nerve are peripherally placed within the fifth lumbar nerve root and are. 
therefore, the first to register irritation. 

All cases should be treated conservatively. However, it is our 
experience that those cases showing a severe narrowing of the lumbosacral 
joint sitace with a resultant closure of the foramen and localized arthritis 
will eventually require surgical treatment for relief of symptoms. The 
tendency in this Clinic is to advise fusion earlier than has been our cti-toni 
in the past. This is due principally to the fact that these patients .-ire 
very apt to develop a severe psychoneurosis and not uncommonly l>epome 
addicted to drugs if pain is allowed to continue without relief. It i- .-in 
injustice to treat these patients by modern forms of suggestive- thempy. 
when there is definite evidence of a limibosacnd lesion. un!e-;< meih-Mi' 
are then instituted for treatment of tlieir actua.l ami primar}- pathelngie-;-.! 
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cliiuifrcs. is liic .-n-crnpic ni wliicii syniploms appear in this 

group of jnilionls. If wo wait for a sponlanoous cure, aided by conserva- 
tive uiclhods of Ircalniont, it moans (hat many of these patients are 
doomed (o semi-invalidism during (he most productive period of their 
lives, as sympioms arc likclj' (o persist iniermittently for man)’' years 
under such (rca(men(. We (horefore believe (ha( from a standpoint of 
economy early fusion is indicalod in many cases. 

If con.scrval iA’c (realment fails we ad\'isc a lumbo.sacral fusion. We 
arc no longer doing (risacral fusions for sciatica. In those cases Avhich 
show dcfini(e rocnlgcnographic evidence of sacro-iliac pathological 
changes, which in (his (.'linic cons(i(u(c less (han five per cent., we advise 
a sacro-iliac fusion, unle.ss (here is roenlgenographic evidence of associated 
lumbn.sacral })alhological changc.s. An exposure of the fifth lumbar 
nerve roo( by removal of (he lumbosacral articular facets on the side 
affeclcd is advised in ( ho.se cases in which (here is x-ray evidence of a 
narrowed lumbosacral joint space and in which a lumbosacral fusion has 
failed (o giA-c relief. 'I’his pi-ocedurc could Avell be carried out at the orig- 
inal opera! ion ; hoAvever, in .so doing, one might jeopardize the health of the 
padent since a lumbosacral subluxadon might occur if for some reason 
(he desired lumbosacral fusion did not (ake place. The second opera- 
tion, proA’iding a satisfactoiy fusion has resulted from the first, requires 
but from ten to tAvelve da3''s’ conA'aloscence. 

Recently it has been called to our attention that Ghormleyin 1931 
reported a case of sciatica of tA\'o and one half years’ duration, in Avhich 
he enlarged the foramen of the fifth lumbar nerve by removal of a portion 
of (he facets. Immediate and complete j-elief of symptoms folloAved.® 

SUaiMAKV 

1. A sciatic neuritis is usually the late stage of a sciatic neuralgia. 

2. The pain in a neuralgia and the nei’Am changes in a neuritis are 
usually confined to the distribution of the fifth lumbar nei’Am segment. 

3. The pain and neiwe changes are most commonly the result 
of irritation of the fifth lumbar nerve root, caused by a subluxation of the 
articular facets of the fifth lumbar and first sacral Amrtebrae and, therefore, 
a constriction of the neural foramina formed by these bodies. 

4. Fixation of the lumbosacral joint by fusion aaoII give relief o 
symptoms in the Amst majority of cases. 

5. A lumbosacral facetectomy, after fusion had been accomplishe , 
gave complete relief of symptoms in the one case in this series AA'hich faile 
to get relief from a lumbosacral fusion. 
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rXUXITED AXOMALOUS EPIPHYSES OF THE IXFERIOR 
ARTICULAR PROCESSES OF THE LUMBAR VERTEBRAE 

BY B. H. NICHOLS, M.D., AND E. L. SHIFLETT, M.D., CLEVELAND, OHIO 
F rom The Clcrdond Clinic Foundation 

An ununited epiphysis of the inferior articular processes of the lum- 
bar vertebrae, so far as we know, has not been described previously. 
Attention has been directed to its importance on account of the similarit}* 
to cases of fracture as described by Koch.* 

A review of the embrA'ological and anatomical development of the 
typical vertebrae does not disclose a description of a separate epiphj'sis 
for the inferior articular processes. 

A detailed anatomical description of the adult vertebrae is not nec- 
essarj' in this paper. The anatomy of the articular processes of the 
lumbar vertebrae, however, should be kept in mind in order that the 
illustrations may be better understood. Anatomicallj' the articular 
processes are well defined. The facets on the superior processes look 
backward and medialward and are concave; those on the inferior are 
directed forward and to the side and are convex. This causes thcv 
articular surface of the facets to occupy an anterior posterior plane in the 
lumbar vertebrae. The superior processes are farther apart than the in- 
ferior. The laminae are broad and are nearlj' vertical and support the 
inferior articular processes on their lower margins. These various char- 
acteristics are fairly well detailed on the anteroposterior roentgenogram 
of the lumbar vertebrae. 

The reports of seven cases of anomalous formation of the inferior 
articular processes of the lumbar vertebrae are presented. These were 
discovered during routine examinations of the lumbosacral region and of 
the genito-urinar 3 ' tract. Most of these examinations were made because 
of non-radiating pain in the lower back which increased with exertion. 
Two patients gave a definite historj"^ of trauma, but in most of the patients 
the back pain was not associated with injurj". Two men in the group 
had chronic prostatitis; three were laborers doing heavj' work requiring 
some lifting; one was a phj’^sician whose chief disabihtj’ was hj-pertensive 
heart disease ; and there was one woman whose chief complaint was chronic 
constipation and lumbago. The ages of the six men varied from twentj*- 
five to fiftj^-seven j’^ears; the woman was fortj’ j-ears of age. 

The two patients (Cases 2 and 3) who presented a definite historj' of 
trauma had other developmental abnormahties in addition to the anom- 
aty of the inferior articular processes. One had bilateral lumbar ribs: 
the other, a non-fusion of the laminae of the first sacral segment, and an 
anomalous articulation between the fifth lumbar vertebra and the sacrum 
on the right side. It is significant that in the first case a diagnosis of 
fracture of the lumbar vertebra had been made elsewhere. Mhen he was 

* Submitted for publication November 29, 1932. 
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c.xninincd nl the Cdinic there was no evidence of an}'^ old or recent injury. 
Tliis patient, therefore, was attempting to obtain compensation because 
of an erroneou.s diagnosis. The condition described was unilateral in 
four patients and bilateral in three. The .second lumbar vertebra was 
involved in every case in this .series. 

Cask 1. A woman, ajicd forty year.«, (;omi)Iainc(i of chronic constipation, recurring 
attacks of “himljago” following head colds, and stifTness in the hack and shoulders. 
The i)hysical and laboratory examinations revealed nothing of signifieance e.xcept a 
slightly enlarged thyroid ghmd, and a slilT .spine with moderate lower dorsal scoliosis. 
The lumbar .spine deviated definitely to the left, and there was marked restriction of 
movement forw.ard .and to the left and right. The movement backward was not so 



Fig. 1 

Case 1. Anomaly of inferior articular process of second lumbar vertebra, bilat 
eral. 
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rliflicult. There was eonsiderahle spasm of the muscles in the lumbar area, and marked 
tenderness over the third and fourth lumbar spinous processes, over each lumbosacral 
joint and over the ripht sacro-iliac joint. The patient e.\perienced moderate discom- 
fort on straight leg raising. Exxept for slight crepitation in the elbows and knees, all 
other joints apparently were normal. 

The roentgenogram of the spine showed an anomalous, incomplete fusion of both 
inferior articular processes of the second lumbar vertebra (Fig. 1). 

Case 2. A man, aged twenty-five, presented himself in 192.5, complaining of pain 
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Fig. 3 

inferior articular process of second lumbar vertebra, left 

in the loi^ ei back. In February 1925, while lifting one end of a bar weighing 100 pounds, 
he had been seized with sharp pains in the lower back which had prevented his straight- 
ening up. Some relief was afforded by having his back strapped. He was disabled for 
seven days and was diseharged bj’’ the company physician. His pain continued and he 
was fitted with a brace which gave some relief. Two months later a roentgenographic 
examination of the spine made elsewhere was reported as negative. In June, approxi- 
mately five months later, another roentgenogram at a second clinic gave evidence of 
fracture. He had relief at times but on exertion the dull, aching pain returned and there 
was oecasional stiffness of the muscles in the left thigh. 

The ph 3 ^sical and laboratory examinations revealed a moderate prostatitis. There 
was marked lumbar lordosis vith no deviation to either side; no curvatures were demon- 
strable clinically. Slight tenderness was elicited over the left lumbosacral joint, and over 
the lower spinous processes with spasm of the muscles on both sides. There was no 
pain on lifting the legs straight or on spreading and compression of the iliac crests. 
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Fig. 4 

Case 4. Anomah’ of inferior articular process of second lumbar vertebra, left 
side. 


Grating was present in both knee joints, but there was no evidence of abnormaUtj' in 
other joints. 

The roentgenogram showed an incomplete fusion of the inferior articular process of 
the second lumbar vertebra on the left side and bilateral ribs at the level of the first 
lumbar vertebra. There was a left angulation of the lower dorsal spine. The twelfth 
dorsal and the first lumbar vertebrae were rotated toward the right, and also were 
wedge-shaped with anterior apices. There was no fracture or other evidence of recent 
trauma (Fig. 2). 

Case 3. A laborer, aged thirty-one, was observed first in 1925 complaining of 
“weakness in small of back”. He said that he had been thrown from a motorcycle in 
1917 while in the army. He had to be relieved of duty periodically because of back 
discomfort. Since that time he had had persistent pain across the lower back, particu- 
larly after acti\dty. This would disappear for two to three weeks, but bending or lifting 
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fmitionlly (•;uis('(I rcMirii of llu' Kymptoms wliirli wore iiu'Jip.'ioif.ntini; !it times. Chiinge 
of po.s'itioii .soiiiotinio.s pivo relief. I'hysic.-tl e.V(imiii;ition .showed rnoderatc lordosis of 
the luiiil)!ir .spine willi di.seoinforl on liypere.\len.sion and considcrnble spasm of the 
inu.scic.s in tlic lnnil)ar region; there was in.'irked tendernc.ss over tlic lumbosacral region 
and over tlic .spinous proee.s,«e.s of the lumbar vertelirac. 'I'lic roentgenogram showed 
an irieornplete fn.sion of the inferior artienlar proec.s.s of the second lumbar vertebra on 
the left side and an anomaly of the la.st .segment of the .sacrum, failure of fusion of the 
laminae of this segment , and an anomalous lateral articulation on the right side between 
the fifth lumhar vertehra and the sacrum. A hraec was apiilicd to the back and the 
patient leeeived considerable relief. 

lie returned again in for an examination required by the Veterans Bureau, 
lie had not worn his brace for .several years and his discomfort was not so severe as 
formerly. 'I'lie lower back was moderately hollow. Movements were good and occa- 
sioned only slight discomfort on hyperextension. 'i’hcrc was .some tenderness over the 
fourth lumbar spinous i)roec.s.s. 'I'he pre.scnec of the incomplete fusion previously re- 
ported was confirmed by roenfgenognijihie examination on his .second visit and showed 
no change in aiiiiearanee (Fig. H). 
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Cask -I. A man, aped thirty-three, came to the Clinic in 1S27, complaining of general- 
ized stiffness and soreness, which had begun one month before in the lower back. There 
was a decrease in IiI)ido and the patient had some burning and frequency of urination. 
He attributed these symptoms to an old Xeisserian infection. Physical and laboratory 
c.\aminations disclosed a chronic prostatitis. 

Roentgcnographic examination of the lumbosacral region showed an incomplete 
fusion of the inferior articular process of the second lumbar vertebra on the left side and 
a calcified mesenteric l\Tnph node in the mid-line opposite the fifth lumbar vertebra 
(Fig. 4). 

Case o . A man. forty-four years of age, was obseiwed first in 1931. He complained 
chiefly of “headaches and lumbago". The patient had always enjoyed fairly good 
health and was cmplo.ved as a machinist, but for ten years he had had “pressing” coronal 
and vertex headaches. He complained of feeling tired in the morning and his memory 
docre;ised at times. He suffered from pain in the back, with muscle soreness, and his 
hands and feet felt cold and clammy. 

Physical e.vamination revealed a slight sjTnmetrica! enlargement of the prostate. 






Fig. 6 

Case C. .Anomaly of inferior articular process of second lumbar vertebra, bilat- 
eral. 



Fig. 7. 

Case 7. Anomaly of inferior articular process of second lumbar vertebra, right 
side. 


a typical sacro-iliac arthritis on the right side, slight atrophy of the right thigh, and pain 
referred to the sacro-iliac region on straight leg raising. The roentgenogram showec 
some hypertrophic changes in the lumbar spine and an anomalj'^ of the second himbai 
inferior articular process on the right (Fig. 5 ). 

Case G. A physician, aged fifty-six, presented himself for e.xamination in 193b 
complaining of hypertension, dizziness, and urinaiy difficulties. There was ® 'S 
lordosis, but the patient did not complain of any pain in the back. Besides the hyP®'^ 
tension and enlarged heart, the clinical and laboratoiy examinations showed gmgivi - 
and dental caries. A roentgenogram of the kidnej^s, ureter, and bladder was mac e 




AN'OMALOUS ARTICULAR PROCESSES OF LUMBAR VERTEBRAE 599 


order to rule out the presence of calculi. Tliis showed the bilateral non-fusion of the 
inferior articular processes of the second lumbar vertebra (Fig. 6). 

C.\sE 7. A man, aged fifty-two, was first observed in July, 1932, complaining of 
fever with pus in the urine. Fie had had .an “intestinal infection” accompanied by pus 
in the urine which soon disappeiired. Two weeks before admission he had had a chill 
followed by fever which was relieved by aspirin. The following day his temperature was 
102 degrees but this soon returned to a normal level. Since that time he had been free 
of symptoms but continued to have nocturia two to three times with burning. Physical 
c.\amination revealed hemorrhoids and retention of some urine (seventy-five cubic 
centimeters), containing pus. -A. roentgenogram of the kidneys, ureter, and bladder 
revealed many phleboliths in the bladder area and an anomaly of the inferior articular 
process of the second lumbar vertebra on the right side (Fig. 7). 

ROEXTGEXOGRAPHIC DIAGNOSIS 

It is our practice to make stereoroentgenograms for the stud3' of the 
spine, as this method has been found superior to examination bA' single 
anteroposterior and lateral roentgenograms. 

This apparent anomal}' has the characteristic appearance of an un- 
united epiphj’sis. The linear defect extends from above downward and 
medialh', or it maj' be almost horizontal, bisecting the inferior articular 
process. The defect maj" extend through the facet face, or just above 
the base of the lamina. Each smooth edge is bordered bj' an apparently 
increased bone densitj" as is observed in ununited epiphj’ses. In our 
e.xperience the condition has not been observed as involving the superior 
articular processes. 

DISCUSSION 

This unusual appearance of the inferior articular processes of the 
lumbar vertebrae is apparentlj^ a developmental anomal}L It is impos- 
sible to determine whether it represents an anomalous ununited epiphj-sis 
or results from atj^pical ossification after the cartilaginous primordium 
has formed. Available embiyological and anatomical data do not con- 
tain a description of separate epiphj^seal centers for the articular processes. 
A roentgenographic diagnosis of ununited epiph3’sis, therefore, is not 
justified b3^ present embr3’ological or anatomical records. A non-fusion 
of the lamina which supports the process has been ruled out so far as is 
possible with available museum specimens. Confirmation of the roent- 
genographic findings b3^ autops3' has not been possible. 

The chief importance of this anomaty apparentl3’- concerns its medico- 
legal and economic aspect, as the condition ma3" be diagnosed as fracture. 
Two of the patients reported here had been referred to the Clinic with 
such a diagnosis. 

A review of the histories of these patients discloses no s3Tnptoms 
which can fairl3", logicall3', and definiteh’ be attributed to the specific 
finding. At times, apparentl3' slight and insignificant developmental 
defects of the vertebral column, when aggravated b3' trauma, predispose 
to back discomfort. Injur3' is not alwa3-s a factor, as frequenth- such 
persons complain of back discomfort when doing heav3' labor, or with 
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increasing age and weight. Roentgcnographic G.xamination reveals no 
evidence of old or recent bone injury, ddie disability which may be 
caused by .slight trauma in per.son.*^ having congenitally unstable vertebral 
columns has been recognized by industrial companies; and some of them 
emphasize the importance of the condition to the extent of making a 
preliminary rocntgenographic e.vamination of the spine prerequisite to 
employment. Ruch a jn-occdure apparently has been justified by the high 
incidence of anomalous conditions found in jicrsons thus examined. 

Although most of the patients in this group complained of some pain 
or stiffness in the lumbar or sacral region, a review of the case histories 
does not. justifj’’ the assumption that these symptoms were due to the non- 
fusion of the inferior articular procc.ss of the lumbar vertebrae. The co- 
existence of h3'pcrtrophic arthritis or of foci of infection, such as prostati- 
tis,, and the histoiy of back strain incident to trauma might explain all the 
.sj’mptoms of which these patients complained. However, it is possible 
that slight trauma nnqv cause more dmeomfort in a patient with anomalous 
vertebrae than would be occasioned hy the same injuiy in a normal person. 


SU.M.MARV 

An unexplained incomplete union of the inferior articular processes 
of the lumbar vertebrae is presented. This has the typical roentgen- 
ographic appearance of an ununited epiphj’sis. Separate epiphyses for 
the articular processes arc not. described in the present texts of em- 
biyolog}'’ or anatomj'- or in the available literature. This condition has 
been illustrated and described in detail, because it maj’^ assume medico- 
legal significance when misinterpreted as fracture. When one becomes 
familiar with the tj^pical roentgcnographic appearance, the condition 
offers no diagnostic difficulties. AVe believe this is an ununited epiphysis, 
probably anomalous, of the inferior articular process of the lumbai 
vertebrae. As stated before, embiyological confirmation is lacking. It 
seems logical to assume that the anomalj'- is not responsible for the 
symptoms present in the cases described. 

AVe wish to express our appreciation to Harvey E. Jordan, M.D., Professor of Histol 
ogy and Embryologj’', University of Virginia, for his kindness in revie^^ing his recor 
in an effort to estaldish the embryological and anatomical nature of the condition e 
scribed. 
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FRACTURES OF THE OLECRANON 


BY EBNEST M. DALAXD, M.D., BOSTON', MASSACHUSETTS 
From the Frnclrirc Scrricc of Ihc Massacitusells Geiieral Hospital 

For several years all cases of fractures treated in the wards of the 
^lassachusetts General Hospital have been sent for at the end of a year in 
order to determine the end results of treatment. Patients coming to this 
clinic are seen by a group of men, carefully examined, anj' disabihties 
noted, and final x-raj's are taken. With the old and new x-raj's at hand a 
rating is made of the success or failure of the treatment given, — this rating 
based on anatomical, functional, and economic factors. For bre^itj' 
these factors are spoken of as the “A”, “F”, and “E’’ end results. The 
degree of perfection in each group is rated on a one, two, three, or four 
basis; one is from no per cent, to twenty-five per cent., two from twentj’- 
five per cent, to fifty per cent., three from fiftj' per cent, to seventy-five 
per cent., and four from seventy-five per cent, to one hundred per cent. 
An “A^ F^ E^” result would indicate that the anatomical result based on 
length, alignment, apposition, and angulation was from fifty to seventy- 
five per cent, perfect; the functional result based on the patient’s abilitj- 
to use the fractured bone and the neighboring joints was seventy-five to 
one hundred per cent, perfect; and the economic result based on the pa- 
tient’s abilitj" to do the same work for the same length of time at the same 
wages was fiftj" to seventj"-five per cent, perfect. 

This studj" is based on fortj'-eight cases of fracture of the olecranon. 
Twentj"-four were treated in the House and followed for about a j’ear. 
Nine cases similarlj" treated were not seen to determine the final result. 
Fifteen cases were given first-aid treatment in the Emergencj' Ward, but 
not followed in the House afterward. Data on the last group are very 
incomplete, so that we have eliminated these cases from detailed studj’. 

The epiphj'sis of the olecranon process appears at the age of eight and 
becomes fused at sixteen. It is rarelj' separated but the normal epiphj'- 
seal line is sometimes mistaken for a fracture line. In a patient under 
eight a fracture line must not be mistaken for the epiphj-seal line, however. 

Fractures of this bone maj" occur at anj" age, but are most common in 
the first three decades. In our series of fortj'-eight cases, the ages ranged 
from three to sixtj"-nine. Eight fractures occurred in children under 
eight, — before the appearance of the epiphj'sis; eleven occurred between 
eight and sixteen, — before the fusion of the epiphj'sis to the diaphj'sis; 
and twentj"-nine after fusion. 

These fractures are caused bj" direct trauma or bj" falls on the out- 
stretched hand with the elbow partiallj" flexed. During flexion the triceps 
is tight and the blow is transmitted through the lower arm and the sig- 
moid fossa to the olecranon against the tense muscle. We have data on 
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the typo of injury in Ihirty-oighl enses and in lliosc there arc four instances 
of a direct l)Iow to the olecranon. Ten patients fell from a height; eight 
fell from moving autos or motorcycles; and .seventeen received their in- 
juries by falls to the floor, st reet , or ice. J t is uncertain how many actually 
fell on the outstretched hands and how man}' struck the elbow directly. 
J hree fractures were comjiound, but two of these were given emergency 
treatment only. 'Phe other remained infected in .spite of careful debride- 
ment, but finally healed with a good result. 

ICxamination of an elbow in which the olecranon is fractured and the 
fragments separated shows localizctl tenderness and swelling with 
crepitus. It may be possible to demonstrate a cleft between the frag- 
ments. There is pain on motioti at the elbow and inability to fully 
e.xtcnd the forearm. 

Many fractures of the olecranon were associated with other injuries 
to the bones of the same arm. 'J'he most important, of these were fracture 
or dislocation of the head of the radius (seven cases), greenstick fracture 
of both bones of forearm, fracture of the coronoid process of the ulna, 
fracture of the lower end of the ulna, fracture of the capitellum, and 
fracture of the surgical neck r)f the humerus (two case.s). 


TUKAT.MKXT 

I’racturcs of the olecranon arc the only fractures about the elbow 
whieh should be treated in cxten.sion. 'I’lie olecranon fossa of the humerus 
is just deep enough to give full extension of the arm when the ulna is of 
normal length and any increase in length must necessarily decrease the 
degree of extension. Hence complete reposition of the fragments and 
retention in good position are of vital importance. 

In our series there were five cases where the fracture was trivial or 
where displacement had not occurred; so that no treatment other than a 
sling or a Lund swathe was needed. Four others were untreated, two 
because of other injuries more serious than the olecranon and two because 


TABLE I 

Method of Treatment of Thirty-Three House Cases 
Fracture of Olecranon 


With 

End Residts 


No treatment 

Plaster or bandage in extension 

Manipulation and plaster 

Unsuccessful manipulation and later operation — 3 

Operative fixation with catgut 

“ “ “ wire, nail, or bone peg 

“ “ “ Kangaroo tendon 

“ " " “ “ and fascial placque . 

“ “ “ fascial suture 


2 

1 
1 

3 

4 

2 
4 
7 


Without 
End Results 
2 
1 
3 


1 

2 


24 


9 
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of refusal of treatment. The other was an old fracture complicated by 
fracture of the head of the radius. In this case the radial head was re- 
moved but the olecranon was not treated. 

jNIanipulation under an anaesthetic occasionally gives a good reposi- 
tion of the fragments, so that fixation may be maintained by the applica- 
tion of plaster to the arm in extension. Of the Emergency Ward cases, 
seven were treated in this way, but we do not know the results. Of four 
House cases so treated, one is untraced; one had a good result but showed 
some deformity of the olecranon; a third was treated in a cast without 
manipulation because skin injuries made operation impossible, but a 
perfect result was obtained in eight weeks; a fourth sustained a refracture 
and an open operation was necessary. Two other cases were put up in 
plaster at a right angle, but the final results in these two are unknown. 

Manipulation and application of a cast failed to give a proper reduc- 
tion in six cases and operation was required. Six failures out of seven 
attempts are sufficient evidence of the inefficacy of this method. 

Open operation is the proper treatment for any fracture of the ole- 
cranon in which there is any displacement of the fragments. We have 
tried many methods and we are now agreed that the best method is suture 
of the fragments with strips of fascia lata. If motion is to be started 
early, suture or fixation material stronger and more lasting than catgut 
must be used. We shall review our experiences with the different 
methods. 

Chromic Catgut Suture 

In three cases the fragments were brought into alignment by direct 
vision. They were held in position by chromic catgut sutures to the torn 
fascia and the arm placed in e.xtension in a plaster cast. One of these 
fractures was compound and after debridement and suture was held by an 
anterior plaster splint. The arms were kept in extension for three weeks, 
but the casts were bivalved and massage started in about ten days. 
Flexion was started after three weeks. One patient returned to his 
regular duties as a fisherman at the end of a month. All three cases were 
rated as perfect end results. The period of disabi]it3'^ in the compound 
fracture was three months and in the others it is not known. 

The chief objection to catgut suture is the longer period of immobiliza- 
tion required, because of the weakness of the suture material and the 
danger- of separation of the fragments as the catgut softens. Earl3'^ mo- 
tion is very much to be desired in this type of fracture and the final result 
depends as much on this as on the operation. Early motion cannot be 
started if catgut is used for the suture material. 

Avails, Wire, Beef-Bone Pegs 

In the effort to secure a stronger type of suture or fixative, various 
materials have been tried out. Three cases were treated b3^ metal 
fixatives and one b3’- a bone peg. 

A bo3’' of seventeen was operated on for a dislocation of the head of 
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the rndiiis, a fractiiird olecrnnon, and a fracliirod ulnar shaft. The ole- 
cranon fra.<!:nionls wore hold togolhor by four strands of Vienna braided 
wire. 1 ho patient returned to hi.^ former wf)rk as a shoe-machine opera- 
tor, but he never r('f>;ained the last ten depirees of flexion. The Avire has 
not been removed. 

A Avoman of thirty-one AA'as treated by the in.serlion of a flanged nail 
through the bony fragments. She retAirned to full dui}' in five Aveeks and 
secured a perfect result, d’he nail has been removed. 

A man of sixty-nine, suffering also from a fractured femur, Avas 
oj)eraled on under noA'ocain and a double mat trci^.s suture of sih’er Avire AA’as 
used. .A month later, under ga.s-o.xygen anaesthesia, the AA’ire Avas re- 
moved and bony union found. Aveek later he doA'cloped facial erysip- 
elas, recovered, but died tA\’o months after operation of coronary 
throiiAbosis. In this ease the second operation required to remove the 
foreign body may have been a factor contributing toAA'ard death. 

A Avoman of fifty-tAvo AA'as operated on and a beef-bone peg driA’en 
through holes in the tAvo fragments. Her disability Avas for three 
months, but she secured a perfect result. 

In the case of another man of tAvcnty-scA’en, hcaA’y Avire AA'as used at a 
socondar}’ operation Avhich AA’as necc.ssitatcd bj' the separation of the frag- 
ments, Avhich had been held together by kangaroo tendon. Three months 
later the patient fell and broke the Avirc. Braided bronze Avire AA'as then 
used together Avith a fascial .suture. The result AA'as satisfactory except 
for limited flexion. 


Kangaroo Tendon 

Kangaroo tendon Avas used alone in one other case besides the last one 
cited. This Avas in a child of five and Avas complicated by a fracture of 
the neck of the radius Avhich AA'as impacted. The head AA'as replaced; the 
olecranon Avas held b3'’ tAvo kangaroo sutures passed through the triceps 
tendon and the ulnar shaft; and the arm aa'us put up at a right angle. The 
result Avas not good. A bone synostosis developed betAveen the radius and 
ulna at the upper end and there Avas interference AA'ith groAvth about the 
elboAV. Whether or not there Avas an^'- lengthening of the ulna AA'as 
uncertain. 


Kangaroo Tendon and Fascia Lata Placque 

In fiA'e cases kangaroo tendon Avas used as the suture material. 
.Avas passed through holes bored in the tAvo fragments. In addition, tie 
repaired triceps tendon was reenforced by a placque of fascia lata, sutuie 
above and beloAV the tear in the tendon. 

A man of fifty, Avho deA'eloped sepsis after operation, developed a s i 
elboAV at one hundred degrees of extension. He Avas able to Avork legu 
larly at his old job as a painter, but received a rating of zero foi i*® 

anatomical end result. . 

A man of fifty-six Avas giA'en an anatomical rating of three because le 
showed a final irregularity in the outline of the olecranon. He was a ^ 
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to do his former work, although he lacked five per cent, of full extension. 

A boy of nineteen returned to his work of driving a heavj' truck five 
weeks after injury and four and one-half weeks after operation. The 
result was perfect. 

Another boy of thirteen received a refracture after treatment in ex- 
tension and was operated on according to this method with a perfect 
result. 

The result of the other case is not known. 

Active motion was allowed from the start in one case and at the end of 
a week in a second case. In the other cases the arms were splinted at 
right angles and in these motion was not started as early. 

Fascia Lata Suture 

Fascia lata was used as the suture material in nine instances. The 
use of fascia lata in this way entails no more operative work than in the 
method last described. The advantages are that fascia lata is a living 
suture of great tensile strength. Barring sepsis, it can be counted on to 
hold the fragments in the position where the operator places them. 
Early, active motion can be started without fear of complications. As a 
rule, motion is allowed bj' the third or fourth day, — as soon as the trauma 
of operation has disappeared. 

A longitudinal incision is made over the olecranon, exposing the tri- 
ceps tendon above and below the line of fracture.' The skin flaps are 
retracted laterally, exposing the transverse tear in the triceps. The bone 
fragments are then exposed and anj- clots removed from between the ends. 
One drill hole (five millimeters) is made in each fragment, extending 
obliquelj'' into the line of fracture and great care is taken that the articular 
surface is not injured. A strip of fascia lata, three centimeters by about 
twenty centimeters, is taken from the thigh and passed through these 
holes according to the technique described by AUen.’ The fascia is 
rolled to enable the operator to pass it through the holes in the bones. 
The fragments are pulled together and the ends of the fascia are unrolled. 
One end of the fascia is brought through an opening in the other and the 
unrolled ends are sutured to the triceps fascia. In this waj’, retention of 
the fragments is secured with a living suture and also the tom triceps 
tendon is reenforced with a fascial graft. The wound is closed without 
drainage. 

In examining the results of these operations, we find that a perfect 
rating has been given in all but one of seven cases followed to a final result. 
This one patient also had a fracture of the surgical neck of the humerus 
w’hich responded well to treatment. However, after lea^dng the Hospital, 
he went to another where the fragments of the olecranon were removed for 
some unknown reason with the result that his arm was a verj- poor one 
with no motion at the elbow. He was given a fiftj' per cent, economic 
rating. 

In this group we find four children between ten and sixteen, three 
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boys and a girl. Three arms were put up at a right angle after operation 
and the other in extension. All of these fractures were uncomphcated and 
the longest disability was eight weeks. Two other patients, aged thirty- 
nine and sixtj'-one, did equallj'- well. Because of the accurate approxi- 
mation and firm retention of the fragments and the earl}’- starting of mo- 
tion, none of these had any limitation of motion. 

The period of disabihty is known in five cases; it ranged from three to 
twelve weeks, -with an average of six weeks. 

Anaesthesia: 

Ether was used for the primary manipulation in all the cases (seven). 
For the open operation the anaesthetic was ether in seventeen cases, 
gas oxygen, novocain, and ethylene, each twice. 

Period of Disability: 

The period of disability was determined in fourteen cases, and varied 
from three weeks to forty weeks. If we exclude the septic case and the 
case with two breaks of the wire suture, the average disability of the other 
twelve cases was seven and four-tenths weeks. 

SUMMARY AND CONCLUSIONS 

1. A statistical study is made of forty-eight cases of fracture of the 
olecranon with end-result studies in twenty-four. Fifteen of these cases 
were treated in the Emergency Ward and were not admitted to the House. 

2. Closed reduction of these fractures has been ver}^ unsatisfactor}* 
and we believe that it is not worth attempting. Open operation is indi- 
cated whenever there is any separation of the bone fragments. 

3. The results of open operation by any one of five methods have 
been universally satisfactor}^ The only unsatisfactor}’ cases have been 
one complicated by postoperative sepsis and another complicated by an 
ill-advised secondary operation done elsewhere. The operation calls for 
exact reposition of the fragments and fixation by catgut, wire, kangaroo 
tendon, nails, pegs, or fascia lata. The use of foreign bodies as fixatives 
means secondar}^ operations for their removal. 

4. The operative mortality was four and three-tenths per cent, in 
the twenty-three cases on whom open operations were done. 

5. There is no relation between the age groups or the degree of de- 
velopment of the epiphysis and the final result. 

6. From our tabulated results it is not possible to demonstrate any 
quicker recover}^ from the use of any one material, but from personal 
observation we are convinced that function returns faster and the final 
elbow is stronger when fascia lata is used as a Ihing suture to hold the 
fragments together. This is the method now in use at this hospital and 
the method which we wish to recommend. 
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ISOLAT]-!) ]']^\(.rj’UJ?10S OF THK AimC.'ULAR PROCESSES 
OF THE LUMBAR VERTJ':BIL4E ='• 

nv C. LKSLIH MITCH KLIj, M.l)., DKTHOIT, MICHIGAN 

Aitliougli fniclurc.s of the articular processes, associated with severe 
fractures and fracture dislocations of the veviebrne, are frequently seen 
and reported, very little mention lias been made in the literature of an 
isolated fract ure of this process. Tlie present scries of cases observed in a 
comparaf ivel}’ short period of time leads the writer to the belief that the 
fi'aeture is not at all uncommon and freriuently accounts for long-con- 
tinued back sj'inploms following a .‘severe injuiy. 

Since the first case came under the writer's observation early in 1929, 
he has been constantly on the lookout for this t3'pe of fracture, particu- 
larl}’’ in those patients who have had a severe back injuiy, apparentlj’’ 
negative roentgcnographic findings, and yet prolonged s^miptoms that did 
not respond to the usual treatment for low back sprain. In several cases 
it was only after repeated ,\-ray films from different angles and with finer 
detail that the lesion was discovered. Of the present series of five cases, 
four were personall}^ obscrx’cd bj'- the writer and the other is reported 
through the courte.S}’’ of Dr. C. W. Brainard of Battle Creek, Michigan. 

Brief mention of this fracture is made in the literature and in text- 
books by man}' different autliors, but there are \'eiy few specific cases 
cited. Burk b in 1908, reported a fracture of the superior articular process 
of the fifth lumbar vertebra. Koch in 1923, brought the literature up 
to date in a report of a single case with a fracture of the inferior articular 
process of the fourth lumbar vertebra and the superior process of the fifth. 

The fractures observed in this series have all involved the processes of 
the lumbar vertebrae, but it is conceivable that a similar lesion of the 
thoracic and cervical vertebrae could occur. The difficulty in obtaining 
satisfactory roentgcnographic detail of the processes of the latter vertebrae 
may account for the non-recognition of similar fractures there. Anatomi- 
cally, however, there is much greater chance for these fractures to occur in 
the lumbar spine than elsewhere. 

It is the writer's opinion that these fractures occur as a result o 
indirect violence. A severe force, causing the spine to be flexed both foi- 
ward and laterally and at the same time rotated, produces impingement 
of the subjacent articular processes. The capsules, which are attached to 
the margins of the articular processes, are placed under considera e 
tension. If the force is sufficient, the combined action of impingemen 
and capsular pull will produce a fracture of the tip of one or both of t le 
subjacent processes. 

An interesting feature in all of the cases observed is the persistent non 
union of the fragments with no attempt at callus formation. This las 
* From the Division of Orthopaedic Surgery, Henry Ford Hospital, Detroit. 
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been the observation of all writers on the subject. It is possible that in- 
complete immobilization of the fragments and the presence of S 3 ’'novial 
fluid maj' account for this failure of bonj"- union. All of the fractures 
observed in this scries, and bj' other writers, have been recognized late 
following the injur}^, and to the writer's knowledge there is no report of an 
earl}' diagnosis with complete immobilization. 

It might be argued that these lesions do not represent fractures but 
rather developmental anomalies with failure of union between the 
primarj’ and secondar}' epiphj'seal centers. According to McMurrich*, 
secondarj' centers of ossification appear at puberty in the cartilage at the 
tips of the articular processes. These epiphj'ses remain separate until 
growth is complete and between the sixteenth and twenty-first j'ears 
unite with the bone from the priraarj' center. No such anomalous lesion 
has, to the writer’s knowledge, been described in the literature. Willis^, 
in a studj' of 1471 skeletons in regard to vertebral anomalies, does not 
mention this lesion. Furthermore, one would expect to encounter this 
lesion quite frequentlj' in routine roentgenograms of the spine, but we 
have no knowiedge of its occurrence without a history of severe trauma. 
There was point tenderness over the fractured processes in all of the cases 
observed. Three of the cases in this series presented double lesions and 
these were all unilateral, suggesting a traumatic etiologju Trauma as an 
etiological factor is again suggested bj' the fact that all five patients were 
males. In the case operated upon by the writer, the processes were ex- 
posed and fibrous tissue union found between the fragments. Micro- 
scopic study of the intervening tissues showed no evidence of cartilage, 
as would be expected with a failure of union between the epiphj'ses. 

Eight fractured processes are included in this series as tliree patients 
exhibited double lesions. An analysis of the lesions reveals that five of 
the fractures involved inferior processes. The processes of the second, 
third, and fourth lumbar vertebrae only were involved, possibl}' due to 
limited mobility in this region as compared with the dorsolumbar and 
lumbosacral joints. The location of the fracture line varied from three- 
tenths to one and two-tenths centimeters in distance from the tip of the 
process. 

Conservative treatment gave satisfactor}' results with three patients 
who were first observed some months following injur j'. Treatment con- 
sisted of g short period of recumbency, followed b}' phj'siotherapj' and the 
application of a support, — such as a canvas belt or a Goldthwait back brace. 

Two patients did not respond to conservative treatment and in these 
cases a spinal fusion was performed. At operation the involved processes 
were exposed, the fractured tips and the cartilage of the facets removed, 
and a tibial graft placed between the split spinous processes. Immediate 
relief of symptoms was noted in both cases following operation; and one 
patient (W. C.) has had no recurrence of s 5 Tnptoms ten months later. 
The other patient (H. W.) has remained sj'mptom-free since his operation 
three months ago. 
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CASK ItKPOUTS 

Cask 1 . Mr. C., t liirly-iiino ycar.^ old, wii.s injured on Nov'cmber 24 , 1928, while 
unloadiu}; lumber from a flat ear. He was struck by a crane load of lumber and knocked 
off the car, falliiiK ten feet to the Kround, and landing on his left. side. He was brought 
to the hospit.al by ambnljinee and seen by the writer f)n admi.ssion. His sjTnptoms were 
referred to the left hip and roentpeiiogrnphic c.vamination revealed an intertrochanteric 
fracture of the femur without di.sidacemcnt. 

Jn February, 1929, when commencing to walk, he complained for the first time of 
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symptoms in the low back region. Examination of the spine revealed moderate restric- 
tion of motion of the lumbar spine in all directions and it was found that fonvard flexion 
and rotation counter-clockwise produced pain, referred to the right side of the spine at the 
level of the third and fourth lumbar verte- 
brae. 

Roentgenograms were taken of the 
lumbar spine and pelvis and no evidence of 
pathologj’ was found. A diagnosis of low 
back strain was made and the patient treated 
with physiotherapy and a lumbosacral belt. 

Because of continuation of s\Tnptoms, de- 
tailed roentgenograms of the lumbar spine 
were repeated on April 24, and these revealed 
a fracture of the superior articular process of 
the fourth and the inferior process of the 
third lumbar vertebrae on the right side. 

A Taylor back brace was applied and 
physiotherapy to this region continued. He 
returned to light work in May, 1929. Prog- 
ress roentgenograms, taken at inteiwals un- Case 1. Schematic drawing of Fig. 1. 
til February, 1931, revealed no e^ddence of 

callus formation and the patient continued to complain of discomfort in this region. 
Operative fusion of this area was advised and performed on May 14, 1931. 

At operation, the laminae and articular processes of the third and fourth lumbar 
vertebrae were exposed. The tips of the superior process of the fourth and of the inferior 
process of the third on the right side were easily visualized and found to be partially 
detached. There was fibrous tissue only between the fragments and no evidence of callus 
or cartilage. The fractured tips were e.xcised, the cartilage from the articular surfaces 
removed, and an Albee fusion of the second, third, fourth, and fifth lumbar vertebrae 
carried out. Microscopic examination of the tissue between the fragments revealed 
fibrous tissue only and no evidence of cartilage. 

Patient had complete relief from back sx-mptoms following the operation. He was 
allowed up in June and had no further trouble until September, when he reported back 
with recurrence of sxTnptoms. On e.xamination it was found that the distal portion of the 
graft had become loose. The spine was re-fused in March, 1932, and he has remained 
sjTnptom-free since then. 

Case 2. Air. N. W., seventeen years of age, was admitted to the hospital on Alay 
21, 1931. Three months prexiously he had injured his back in a fall of about six feet 
from a trapeze bar. He had noticed pain in the back for several weeks following the 
accident, but was not disabled. On sex'eral occasions since then he had experienced pain 
in this region after severe e.xercise, usually accompanied by pain in the right lower ab- 
dominal quadrant. 

He was admitted on the General Surgical Sendee with a complaint of pain in the 
right lower abdominal quadrant of two days’ duration. For the past six horns he had 
also noticed pain in the low back region. There was no historj- of nausea or vomiting. 
Temperature was 9S.S degrees; white blood cells 8,350. Urinalysis was negatix-e. There 
xvas tendeme.ss in the right lower abdominal quadrant but no muscle spasm. 

Roentgenograms of the lumbar spine rex-ealed fragmentation of the left inferior 
processes of the second and third lumbar x'ertebrae. E.xamination of the spine showed 
flattening of the lumbar curx'e, marked limitation of motion of the lumbar spine, and 
tenderness on pressure ox-er the laminae of the second and third lumbar x-ertebrae on the 
left side. Pain in the back xvas produced by forward fle.xion and rotation of the spine 
clockwise. 

Appendectomy was performed on Alay 23, with a pathological report of chronic 
appendicitis. A Taylor back brace xvas applied prior to discharge from the hospital on 
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Fig. 3 
Case 2. 


June 7. AAJien he was last seen in October, 1932, the spine was symptom-free i)ut 
there was still palpatory tenderness over the fractured processes. Progress roent- 
genograms revealed no evidence of callus formation. 

Case 3. Mr. P. D., forty-five years of age, was first seen in the hospital in 
October, 1926. He gave a history of a severe injury to his spine twenty years pre- 
viously with disability for about three weeks. Since that time he had had recurren ■ 
attacks of acute low Ijack discomfort at irregular intervals, always following seveic 
exertion. 
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Examination revealed 
a total list of the spine to 
the left, flattening of the 
lumbar spine, with spasm 
of the erector spinac mus- 
cles in this region. There 
was tondcrnc.«s to percus- 
sion over the upper lum- 
bar vertebrae. Roent- 
genograms were advised, 
hut refused by the patient. 

A diagnosis of acute lum- 
boKicral strain was made 
and adhesive strapping 
applied with relief from 
sj-mptoms in about three 
days’ time. In June, 

1030, he reported back with 
similar sxTnptoms and find- 
ings. Adhesive strapping 
gave relief from S3'mptoms 
in a few daj's’ time. 

He was seen bj’ the 
writer in April, 1932, with 
a complaint of sjTnptoms 
in the low back of three 
months’ duration. The 
sjTnptoms had occurred 
suddenlj- at that time 
while lifting a hundred- 
pound sack of flour. Ex- 
amination revealed a total 
list of the spine to the left, 
flattening of the lumbar 
spine with muscle spasm, 
and point tenderness over 
the lamina of the second 
lumbar vertebra on the 
right side. Roentgenc- 
grams showed a fracture 
of the right inferior articu- 
lar process of the second 
lumbar vertebra. The 
fracture line was smooth 
and there was no e\'idenc8 
of callus formation. 

\ Goldthwait back 

brace was applied with complete relief from sjTnptoms one week later. A recent letter 
from the patient states that he has had no recurrence of sj'mptoms since then. 

C-\SE 4. jMr. H. W. (Dr. Brainard’s case), truck driver, twentj'-five j-ears of age. 
On Februarj' 3, 1932, while lifting a bag of sugar, weighing 100 pounds, from a truck, he 
slipped on the ice and fell with the bag of sugar striking on his back and right side, about 
the level of the upper lumbar vertebrae. He noticed back pain immediatelj' but contin- 
ued at his work, although he was unable to do anj' heaxw lifting. However, his back 
became increasinglj- painful and he was seen bj- Dr. Brainard on Februarj- 25. 



Fig. 4 
Case 3. 
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Exjiiiiiii.-ition revealed a lint of llie sjarie (o (he riplif. with fInUening of the lumbar 
curve and apasm of t he Iiimhar erertor spinae innseles. Flexion of (he spine was possible 
upon eneouraKonietd, with pain always referred fo (he region of the second lumbar vertebra 
on (he rinht side, 'i'here was (enderne.ss to pereus.sion over (his area. Examination by 
.\-ray reve.aled a fracture invoiving (he right inferior articular process of the second 
lumbar ver(el)ra. 

Jle was lre;i(ed by recurrdieney on a Hradford frame for six weeks. Progress roent- 
genograms showed no evidetieo of e.allus at the fracture site. A Taylor back brace was 
applied and he was gradually allowed tip jind altout. neeati.se of persistent pain, opera- 
tion was jierformed on Xovtunlier Iti, lt).'t2. An tirlhrodesis of the involved articulations 
was carried out, the fniet tired (ip removed, and a tibial graft placed between the split 
spinous proee.sses of (he second, third, and fourth lumimr vertebrae. 

He has Itcen (luitc cornfort.nlile since the operation and the pain, of which he had 
comjtlaincd since the accident, has entirely di.«appearcd. 

C.vsi; Mr. C. D., twenty-six yeans of age, was injured on September 2,5, 19,31. A 
t ractor, which he was driving, tiitset. and ho was struck forcibly in the right lumitar region 
by one of the fenders, lie was taken to a hospital in Vpsilant i, where he remained in bed 
for two weeks. Hoentgenograms were taken of (he lumbar spine and reported negative 
for fracture. I'ollowing his di.scliarge from the ho.spital, he continued to notice pain in 
the low back and was tinaltle to return to work. lie received some relief with pbysiother- 
a])y and adhesive strajtjting, which were given him at intervals for a year. 

He was referred to (he Henry Ford Hospital for examination on December 1, 1932. 
lie was complaining of jtain in the right lumbar region, which was noticed with any 
bending or twisting of the S|)ine. Examination revealed a slight list of the spine to the 
right and some lo.ss of the lumbar curve. There was no muscle sjwsm and forw,avd 
flexion was not limited, but was carried out guardedly Ity t he patient. Lateral flexion to 
the left [troduced pain, referred to the right sideat the level of the second lumbar vertebra. 
There was tendernc.ss to pre.ssure over the articular processes of the second and fourth 
lumbar vertebrae on the right side. Roentgenograms revealed fractures of the right 
superior ])roccsscs of the second and fourth luml)ar vertcln-ae. 

A Goldthwait brace was ai)i)licd and operative fusiim lecommended, if hissimiptoms 
continued. He reported two weeks later, having noticed moderate improvement in 
sj’mptoms, and has not l)con seen since then. 

SUiMMAHV 

1. Attention is called to the isolated fractures of the articular pioc- 
esses of the lumbar vertebrae. 

2. This fracture is frequently unrecognized because of impel fee 

roentgenographic detail, and the patient is frequently treated for low bac ' 
strain. . 

3. The possibility of this condition representing a dcAmlopmen a 

lesion is discussed. 

4. For those cases that do not respond to conservative treatmen^, 
operation is advised, including spinal fusion, arthrodesis of the invo ^ e 
joint, and removal of the fractured fragments. 
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ROENTGENOGRAPHIC FINDINGS IN ACUTE GONOCOCCAL 
SYNOVITIS OF THE KNEE TREATED BY 
PNEUIMARTHROSIS 

A Report of Two Cases with a Plea for Early AIotiox * 

BY SIDNEY GINSBERG, M.D., NEW YORK, N. Y. 

The introduction of gas into the knee for the purpose of aiding the 
roentgenographic diagnosis of disorders of that joint has been utilized 
a number of writers. Cases of injured semilunar cartilage in which the 
diagnosis was facihtated bj' such procedure were reported by Edeinberg 
and Rechtman Krida •• described a case of chronic sjmovial hj-^per- 



Fig. 1 

Case 1. Roentgenogram during the height of the first effusion. The effusion, 
which subsequentlj" forms the organized prefemoral mound, is seen hing against the 
femur in the ballooned suprapatellar pouch. No air is observed in the posterior 
joint space and but little in the lateral aspects of the suprapatellar pouch. The 
ligamentiun mucosum is excellenth' outlined. Due to the accidental injection of 
air into the soft tissues, the patellar ligament and quadriceps tendon are well visual- 
ized. 

* From the Third Surgical Division of Bellevue Hospital, Dr. Arthur M. Wright, 
Director; and from the Orthopaedic Service of Dr. H. Finkelstein, Hospital For Joint 
Diseases. 
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Fig. 2 

Ciiso 1. IlocntKcnoKram at end of the first elTusion and during the period of 
imino!)ilization. Tlie increased density of tiio en'usion in the posterior portion of 
the suprapatellar pouch suggests beginning organization. As yet no air is visualized 
in the popliteal bursa or in tlic lateral aspects of the sui)rapatellar pouch. 

ti’ophj'’ of the suprapatellar pouch, the recognition of which was aided b}' 
this method. Ox3'’gen was the gas used by these men. 

Others have reported the therapeutic insufflation of gas in the treat- 
ment of disease of this joint. Rost ® mentioned five cases of tuberculosis 
of the knee with good functional results following irrigation and oxygen 
inflation. Porter and Rucker ” presented five cases of acute gonococca 
synovitis with no functional limitation after treatment by air injection. 
A case of limitation of motion at the knee following rheumatic pob'^- 
arthritis treated in like manner by Henson^ showed great improvement. 

In two cases of acute gonococcal sjmovitis of the knee joint trea e 
by us, in a manner modifying the procedure of Porter and Rucker, m 
teresting roentgenographic findings were discovered. These indicate^nn 
exact anatomical cause of the functional impairment often following 
condition and suggest radical changes in the heretofore accepted tiea 

ment of the disease. Pel 

These cases were observed concurrently. The effusion in Oase 
was continuous for five days and then, after seventeen days of quiescence, 
recurred for three days more. In Case 2 the effusion was continuous or 
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Fig. 3 

Case 1. Roentgenogram after subsidence of the second effusion and during the 
period of active motion. The adhesion between the anterolateral aspect of the 
suprapatellar pouch and the prefemoral mound of organized effusion is clearly 
shown. The posterior joint space and lateral aspects of the suprapatellar bursa 
are ballooned bj' the injected air for the first time. 


twenty-three days. Treatment was instituted in both cases within three 
days of the inception of the disease. The joints were aspirated and in- 
flated with from 120 to 140 cubic centimeters of air dailj^ for as long as 
the efi'usion tended to recur. In Case 2, owing to the gelatinous consist- 
ency of the effusion, the treatment was supplemented by daily irrigation 
of the joint with warm saline solution. 

No attempt was made either to sterihze or filter the injected air, 
since no untoward results had been reported in similar instances, nor in 
the intraspinal injection of air used in encephalography. Injection was 
performed bj’’ means of an aspirating needle and a twenty-cubic-centi- 
meter glass syringe, with a length of rubber tubing interposed between. 
The application of an arterj’- clamp was sufficient to seal the tubing while 
the syringe was withdrawn for refiUing with atmospheric air. Porter and 
Rucker utilized a two-waj^ needle connected by tubing to the mercui^' 
column and bulb of the sphj^gmomanometer; while Berg ® modified their 
apparatus by interposing an air-cleansing chamber between the bulb and 
needle. 
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In accordance with (lie acccpicd cusloni, (he joints were immobilized 
in extension for the first, week. However, a careful study of the roent- 
ijonofiranis at that time persuaded ns to remove such immobilization, to 
eneonratre active motion, and to further aid it by exercising in daily 
warm baths. 

Case 1 was discharged in thirty-one da3's witli no pain, extension to 
ISO degree.s, and flexion ( o 70 degrees. Ca.se 2 left the ho.spital in twenty- 
fi\'o da.vs with but. slight residual .sorcne.ss, extension to ISO degrees, and 
flexion to 80 degrees. 

'.riie invoh’cd joints were roentgenographed at approximately weekly 
interval.e. During the period of immobilization, these plates revealed 
mixed air and cfTusion in the suprapatellar pouch and anterior portion 
of the joint space proper, the effusion being cspcciallj'’ pronounced in the 
posterior jmrtion of the pouch. At no time during this period was either 
the popliteal bursa or (he lateral aspects of the suprapatellar pouch bal- 
looned b}' the injected air. 

llocntgcnograms taken during the period of active motion showed a 
prcfemoral mound of organized effusion in the posterior portion of the 



Fig. 4 

Case 2. Roentgenogram at onset of the effusion. Mi.\'ed air and effusion aie 
noted in the anterior Joint space and suprapatellar pouch. The popliteal 
not visualized, nor are the lateral aspects of the suprapatellar pouch more tn 
slightly outlined. 



ACUTE GONOCOCCAL. SYNOVITIS OF THE KNEE 


619 


suprapatellar bursa and adhesions between it and the anterolateral 
aspects of the bursa. The popliteal bursa and lateral aspects of the supra- 
patellar pouch were ballooned bj’ the injected air and, therefore, visuahzed 
during this period. 

From a study of these plates, the course and sequelae of the S3Tiovitis 
were considered to be as follows: 

1. The inflamed sjmovia produced an effusion which filled all of the 
joint spaces. 

2. Some of this effusion escaped absorption, irrigation, and repeated 
aspiration, and became static in the dependent portions of the supra- 
patellar pouch and the joint proper during the period of immobilization. 
It soon became organized following invasion bj^ fibroblasts and new blood 
vessels from the adjoining inflamed simoida. 

3. Air insufflation separated this organizing effusion from apposing 
joint surfaces for the most part. 

4. During the period of active motion fine adhesions in the joint 
space proper were rubbed free, while those in the pouch, being less affected 
by joint motion, were less molested and, therefore, allowed to become 
firmlj" organized. 



Fig. 5 

Case 2. Roentgenogram following a week of active motion. The margins of the 
suprapatellar pouch are indented in numerous places by the adhesions between it 
and the prefemoral mound of organized effusion. The popliteal bursa is clearly 
outlined by the injected air. 


Fig. (i 

Case 2. IJoontROiiograin after complete subsidence of tlie effusion and two weeks 
followinp; tiic institution of active motion. The changes observed are essentiallj’’ 
tliose .shown in Fig. o, except that the outlines of the suprapatellar pouch are more 
evcnl}' outlined. 

5. The liinitalion of flexion in these cases was due fo interference 
with complete lengthening of the quadriceps tendon by the adhesions 
between it and the prefenioral mound of effusion. 

In view of the trend of events mentioned, it appears advisable in the 
treatment of inflammatory effusions into the knee joint to forsake the 
time-honored procedure of immobilization, and, instead, to institute mo- 
tion immediately in order to prevent potentially-organizing static effu- 
sions. Frequent aspiration and irrigation, to minimize the amount of 
effusion, and frequent air inflation, to separate the inflamed synovial 
surfaces, also appear to be rational aids in treatment. 

CONCLUSIONS 

1. In two cases of acute gonococcal synovitis of the knee, treated 
by a short period of immobilization and daily aspiration and air inflation, 
the patients recovered, with good functional results, in an average perio 
of four weeks. 

2. Roentgenograms taken of the air-filled joints revealed charac er 
istic adhesions in the suprapatellar pouch, which account for the s ig 
functional impairment encountered in these cases. 
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3. The sequelae of the effusion, as revealed bj' these roentgenograms, 
suggest that earl}^ motion and frequent aspiration and air inflation are 
valuable adjuncts in the intelligent treatment of this disease. 

The author wishes to express liis indebtedness to Dr. Arthur M. Wright, Director of 
the Third Surgical Division of Belle\'ue Hospital, without whose aid and inspiring 
encouragement this paper could not have been written. 
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S1>1NAT> FUSION BY .SIMPLIFIl!:]) TFCHNIQUE 

UV .MVl{().\ (). MKNHY, M.l)., AXl) KMIL S. OKIST, M.D., 

M I .V .V KA F'OLIS, M I .\X ICSO'J’A 

I lie followiiit!: (roluiiciuo for fusion of llio spine lias been developed 
and used hv flu* atilliors dtirinij fho pasi nine years. II is a modification 
of lli(> ]Iil)))s nu’tliod udiieli can be carefully done in fori}' to fifty minutes 
by bavinii a second opF'ratine; leatn to remove the grafts, IMultiple chip 
grafts an' taken from the upper end of the tibia, which provides both 
cortical and cancellous bone: and the spinal bed is prepared by hand chisels 
without hammering. (’om{)lele and solid fusion is obtained by this 
method, and there is little or no danger of shock. Satisfactory results 
have been obtained in f)ver .‘'•event v-five ca.ses. 


riUllXUll’E OF OI’KKATIOX 

'riie patient is prepared for operation in the usual manner. Shoulder 
rests (I'''ig. 2) an* u.‘'-cd to raise the chest slightly from the operating table, 
so as not to embarra.ss re.spiraf ion during the operation. A mid-line inci- 
sion, at least twelve inches in length, is made, centering over the area to 
be fused, 'rho cut edges of theskinarc iodized, asadvocated byNaughton 
Duni\, before being walled o(Y with towels. 

With a sharp .scalpel fho fa.scia and the supraspinal ligaments are 
incised longitudinally, together with a portion of the interspinal ligaments, 
in order to freely e.xpose the tips of the spinous processes. At least two 
segments above and below the affected area are fused, and therefore seven 

or eight spinous processes must be exposed. 
Next, with a broad raspatory (Fig. 1) the 
periosteum and muscles en vicisse aie 
scraped off the spinous processes and 
laminae as far laterally as the articula- 
tions. Hemorrhage is slight and is con- 
trolled by packing on one side while the 
work continues on the other. The spina 
muscles are then retracted laterally to ex- 
pose the entire area to be fused. The 
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Fig 1 

Raspatory, spinal hand gouge, 
and chisels. 


Fig. 2 

Shoulder rests. 
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laminae are carefully cleaned 
of all soft parts from the 
bases of the spinous proc- 
esses out to the articula- 
tions. Next, by using a hand 
chisel (Fig. 1) and utilizing 
the spines for leverage, small, 
thin shavings of bone are 
removed from the laminae 
until their exposed surfaces 
are entirely raw. The spinous 
processes with their intact 
interspinous ligaments are 
clipped off at their bases with 
a bone-cutting forceps. One 
spinous process at each end of 
the field is cut obhquely to 
avoid disfiguring bumps. 

In the meantime, the 
subcutaneous surface of the 
tibia has been exposed bj" the 
second team. From it mul- 
tiple chip grafts are removed 
with a chisel; none of these 
chips need be larger than the 
finger nail. During their col- 
lection, the chips are placed 
in a cup of normal saline, to 
which a bloodj’- sponge or two from the spinal area can be added to make 
the bath more nearly physiological. The cup of chips is kept warm in a 
small pan of warm sterile water. A large handful of these chips is needed, 
and the spinous processes, which have been removed from the upper field, 
may be cut up and utilized if time permits. 

The chip grafts are quickly added to the spinal bed, distributed evenly 
over it, and pressed into contact with the raw laminae and each other, 
using the broad blade of the raspatorj-. The periosteum, muscles, the 
remaining supraspinal ligament, and the dorsal fascia are sutured over the 
grafts with chromic catgut interrupted. The subcutaneous fat is closed 
with plain catgut continuous, and the skin is closed with dermal. In fat 
individuals, three or four stay sutures may be necessarj*. The incision 
is again iodized and mastisol is painted around the wound (but not into it), 
in order to seal the dressings to the skin and decrease the danger of wound 
contamination by perspiration. 

The stitches are removed after twelve days, and a close-fitting, 
plaster-of-Paris jacket is applied on the Goldthwait irons. After ten 
weeks’ recumbencj', the patient is fitted with a brace of the Osgood type, 
having axillarj^ crutches, uhich is usualh* worn for about three months. 



Fig. 7 

Fusion for tuberculosis of the fifth lumbar 
with spina bifida occulta. 


'riniioiu'ui.ous iutksitis without adjacent joint 

INVOIA'IEMIONT EOLLOWJNG TKAUMA * 


HY WILLIAM .1. STKWAUT, M.T)., (’OHiMIHA, MISSOURI 


'I'lio occurronci' of liiborrulous disoasp of ii bursa wliich does not in- 
volve tlip adjaeonl joint is rather rare. One sucli case was treated in our 
Clinic. Iin-estigation of the literature of recent yoar.s^ including standard 
orthopai'dic te.xtbook.s, does not reveal a large number of such cases. 
Older articles ' on the condition are found which contain no reference to 
.\'-ray findings of the adjacent bone or joint tissue and are consequently 
of little value. Cone - reports a case of subdeltoid tuberculous bursitis 



Fig. 1-A 

Left knee, showing some elevation of the patella but no bone involvement. 

* From the Department of Orthopaedics, Crippled Children’s Service, Unive y 
Missouri. 
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without joint involvement, Berard and Dunet another similar example. 
Ciaprini ■* records tuberculous disease of the gluteal trochanteric bursa but 
gives no microscopic pathology. Torraca ' reports the condition found 
in the subtricipital bursa at the elbow but mentions no x-ray findings or 
its possible connection with the elbow joint. A check of the standard 
orthopaedic texts in Engfish reveals only one mention ® of the condition. 

The following is a case report from this SerWce: 

.\n eleven-year-old, white male presented himself for examination, complaining of 
swelling in the left knee. Five months before, he had been hit by a baseball on this 
knee. There was immediate swelling of the knee with pain, lasting about one week. 
The first treatment bj' a physician consisted of massage with an iodin ointment which 
relieved the pain, but the swelling persisted. Six weeks after the injurj-, fluid was 
aspirated. It was bloody appearing and apparenth' had a few bits of flaky material 
in it. The patient was told that no organisms were found in the fluid. A plaster cast 
was applied which was left on for five weeks. After the removal of the cast, the knee 
was bandaged for two more weeks and then baking and massage treatments were in- 
stituted. 

Phvsical examination in this Clinic five months after the injurj- was not remarkable 
except for the knee, which showed one-half inch greater circumference at the patella, a 



Fig. 1-B 

Right knee, normal. 
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Fig. 2 

Low-power jihotomicrognijili, sliowing giant cell, A; with surrounding 
lymphocytic infiltration, C; and caseation necrosis, B. 

Area in square is sliown in Fig. 3. 

considerable amount of fluid in the suprapatellar buisa with some thickening about the 
joint. Tliere were two painful nodular areas where the needle had been inserted pieM 
ously to aspirate fluid. The patella was freely movable and floated, and the lange o^ 
motion of the knee joint was complete and painless. There was some increased oca 
heat. For a few weeks before this e.vamination the patient had been having ba 'ing o 
this joint for si.\ hours a day. Roentgenographic examination of both knees vas ma , 
as well as a complete blood count, clotting time, and Wassermann, as follows. 


Red blood cells 5,328,000 

Hemoglobin 100 per cent. 

AVhite blood cells 10,240 

Polymorphonuclears 60 psn cent. 

Eosinophils 1 cent. 

Small lymphocj'’tes 39 per cent. 

Coagulation time 3 minutes 


AVassermann and Kahn tests, negative. 

An Ace bandage was applied and the patient discharged for three weeks. 
felt that the excessive treatment by the heat might have been responsible for some 
condition. 

Roentgenograms (Figs. 1-A and 1-B) showed no bone involvement. 
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Fig. 3 

High-power photomicrograph of square in Fig. 2, showing a few epithelioid cells, 
lj-mphocj"tic infiltration, and adjacent caseous necrosis. 


The patient returned in three weeks with a moderate amount of fluid still present 
and exploration of the bursa was done. A median parapatellar incision exposed the 
bursa. About fifty to sixty cubic centimeters of serosanguineous fluid ^vith numerous 
chunks of fibrin were removed. Culture and guinea-pig inoculation from the fluid were 
done. The bursa was found to be very extensive, particularly toward the medial side. 
There was no communication with the knee joint and at the time of operation it was felt 
that the condition was simpl 5 ' a traumatic bursitis, overtreated. Accordingh-, after 
removal of several portions of the sac for microscopic examination, strong tincture of 
iodin was introduced into the bursa and the wound closed without drainage. A com- 
pression bandage was applied to the knee. 

Microscopic examination of the tissue removed showed numerous giant cells sur- 
rounded by a large number of epithelioid cells, Ij-mphocj'tic infiltration, and definite 
tubercle formation (Figs. 2, 3, and 4) with several areas of caseation necrosis. No 
organisms were cultured from the fluid and the guinea pig that was inoculated was un- 
fortunately accidentally destroyed without examination. 
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Fig. 4 

High-jiowcr pliotomicropraph of another area, showing giant cell, -4, with 
surrounding zone of c])ithclioicl cells and lymphocj'tes, and area of caseation ne- 
crosis, B. 
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SUBCHONDRAL GRANULATION TISSUE IN TUBERCULOSIS 
OF THE KNEE JOINT *t 

BY ERNEST A. BRAV, M.D., ROCHESTER, MINNESOTA 
Fellow ill Orthopaedic Surgery, The Mayo Foundation 

Knowledge of the pathological changes in tuberculosis of the knee 
joint has been advanced bj’ the researches of numerous investigators dur- 
ing the past centurj'. The disease was first described as a chnical entity 
by Wiseman in 1676, who appUed to it the name of “tumor albus”. Its 
etiology, however, remained obscure. Bell, of Edinburgh, in 1779, ex- 
pressed the opinion generallj- accepted at that time, in stating that tumor 
albus might be due to trauma, scrofula, or rheumatic inflammation. 

Bajde and Laennec, earlj-- in the nineteenth centurj’-, were the first to 
point the wa 3 ' toward the present conception of the disease. Thej' at- 
tempted to convince a skeptical medical world that the gross lesions known 
as “tubercle” were the result of a constitutional disturbance which could 
cause locahzation of the disease at various places in the bod}*^, and that 
these localized processes were pathologicallj'' one and the same. Ac- 
ceptance of this doctrine was gradual. For another fiftj^ j^ears the term 
“tubercle of bone” was used to refer to anj- nodular swelling, and most 
writers still distinguished between this condition and “scrofula”. 

Rokitanskj^ in 1844, first demonstrated pathologicallj' the presence 
of localized tubercles in the sjmovial membrane and pointed out their 
similaritj' to lesions in the lungs. Koster, in 1869, showed that these 
lesions could e.\ist in so called scrofulous joints with no gross evidence to 
warrant the diagnosis of tuberculosis. 

Following the discoverj' of the bacillus of tuberculosis bj’- Koch in 
1882, the classic description of tuberculosis of joints, both gross and 
microscopic, was presented bj' Konig in 1884, followed bj' more detailed 
studies in 1896 and 1906. Basing his observations on a large series of 
specimens obtained at necropsj', Konig portraj'ed accuratelj' the various 
pathological forms of the disease and expressed pathogenetic theories 
which have undergone httle alteration to the present da 3 \ Krause, in 
1899, dealt at length with the pathological changes of the disease, and 
more recentlj' thej’’ haA-e been described bj' Nichols, Elj', Stiles, and 
Fraser, and seA'eral others whose views will be presented brieflj'. 

According to Keith, To 3 ’-nbee was the first to describe a “subarticular 
plexus” which formed below the cartilage in cases of inflammation of 
joints, uniting at times with the “superficial nucleated A’ascular mem- 
brane” in the substance of the cartilage, thus replacing it bj' fibrovascular 

* Thesis submitted to the Facult}' of the Graduate School of the University of 
Minnesota in partial ful fillm ent of the requirements for the degree of Master of Science 
in Orthopaedic Surgerj', October, 1932. 

t Submitted for publication January 4, 1933. 
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Cunningham, Sabin, and others, has thrown an entirelj’’ new light on the 
subject. 

It is fairlj' well established that tuberculosis of the knee maj' occur 
primarily either in bone or synovial membrane. If the bone is first 
involved, the disease spreads from the epiphysis to the articular cartilage, 
eroding and perforating it, or it advances to the sjmovial membrane at its 
point of reflection from the bone. In either case, the orginal lesion is the 
primarj' tubercle which either becomes encj'sted and localized or in- 
filtrates the tissue, depending on the virulence of the infection and the 
amount of individual resistance of the host. In the process of invasion, 
conglomerate tubercles and diffuse granulation tissue are produced. 
The bony trabeculae are eroded and the marrow is replaced. Uniform 
atrophy of the surrounding bone and a tendency to wall off the infection 
by formation of fibrous tissue occur. If small portions of necrotic bone 
are not absorbed, minute sequestra or “bone sand” result. If the nutri- 
tion of a rather large portion of bone is cut off bj^ a tuberculous embolus 
or b}' tuberculous granulations, a large V-shaped sequestrum forms with 
its base usuallj' on the surface of the joint. If the granulations undergo 
caseation, gross abscesses may form in the bone or in the s 3 'novial 
membrane. 

When the sjmovial tissues become involved, whether primarilj^ or 
secondarilj’ to disease in the bone, certain additional changes occur. The 
original miliar}- tubercle advances through the s}-novial substance, al- 
though the progress may be slow, as is often the case in tuberculous lesions. 
In addition, a tuberculous pannus grows across the articular surface from 
the s}-novial reflection, eroding tbe cartilage from above. There is 
invasion of the bone at the margin of the joint, and this may progress 
from the line of attachment of s}Tiovial membrane to the deeper bony 
tissue. Finally, at the synovial margin, a thin layer of granulation 
tissue is formed, which progresses between the cartilage and the bone 
toward the center of the joint, eroding the two adjacent structures as it 
advances. Little has been written concerning the nature of this sub- 
chondral granulation tissue. It is my- purpose in this paper to deal solely 
with the structure of these subchondral granulations, and to emphasize 
their relationship to the concurrent gross and microscopic changes taking 
place in other portions of the tuberculous knee joint. 

MATERIAL STUDIED 

A study was made of 102 tuberculous knee joints, obtained by- 
resection or after amputation. All specimens included the largest portion 
of the lower end of the femur and the entire upper end of the tibia and were 
complete. In more than half of the cases the patella was also intact. In 
ninety--one of these cases, microscopic sections were made through various 
portions of the articular surface. When a pannus was present, an effort 
was made to cut the section through the point of attachment so that 
marginal pannus, cartilage, subchondral granulation tissue, and bone 





K. A. ItffAV 


},(. prosf.„t in , 1,0 Hodion. Tho, lisst.o wns docalcinecl with nitric 
acid. (Miihcdricd in cclloidin, and .sections wore cut and .stained with 
methylene blue and eosin. 


Mi(’no>coi>ir; (’iiAUACTiniisTirs ok srnenoxDUAn guan'ulatioa' tissue 

IX Tin: .MATKIUAE .STPDIKI) 

In tin's s('ries of ninety-one microscojiic si)ecinions tlio subchondral 
po-amil.-dion tissue w;is found to he distinctly tuberculous in eleven (12.1 

percent.). In fifty- 
three cases (58.2 per 
cent.) definite sub- 
chondral granula- 
tions were not de- 
monstrable because 
of complete cartilag- 
inous destruction, 
or because of the 
presence of a bony 
tuberculous focus 
beneath the carti- 
lage. In the latter 
cases it was impossi- 
ble to determine 
Avhether the tuber- 
culous tissue be- 
neath the cartilage 
was the result of the 
advance of the bone 
lesion toward the 
surface of the joint 
or of the ingrmvth of 
subchondral granu- 
lations from the 
margin of the joint. 

In twenty-seven 

cases (29.7 per cent.) 

the subchondral 

granulations gave no 

conclusive evidence 
of tuberculosis, 

although in several 
of them the presence of numerous epithelioid cells, ^yith an occasiona 
foreign-body giant cell, Avas highly suggestiA^e of such a condition. 

Although theoretically the earliest lesions in tuberculosis of the 'nee 
joint may be limited either to the bone or to the synoAual membrane, in 
eAmry one of the specimens studied there Avas eAudence of the disease 



Fig. 1 

Section through the margin of the femoral condyle. 
Symptoms e.xisted for eight months. A tuberculous pannus 
is growing from the margin toAvard the center of the joint. 
Subchondral granulations of non-specific type are approach- 
ing the pressure area from the line of synovial reflection. 
Th^e cartilage has been invaded by the subchondral granula- 
tions, but in this case the pannus has produced no erosion 
of cartilage (X 7). 
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both of these structures. In several specimens derived from patients 
who had had symptoms of onlj-- two or three months’ duration this find- 
ing was constant. In them the bonj’- structure was eroded at the 
margins bj' tuberculous tissue arising at the point of sjmovial attach- 
ment, and a layer of granulation tissue was seen to be progressing 
beneath the cartilage toward the center of the joint (Fig. 1). In one 
section a primarj^ bonj' focus had spread to the margins of the joint, 
followed bj’' formation of subchondral granulations as in the primarj’- 
sjmovial type. 

This observation is of practical significance, because it demonstrates 
the futility of conservative surgical procedures in tuberculosis of the knee 
joint. By the time the s 3 Tnptoms are sufficientlj^ evident to cause the 
patient to seek treatment, a sjmovial lesion alreadj^ -will have invaded the 
bonj’’ structure. At operation the disease maj*^ appear to be distinctlj’- 
limited to the sjmovial membrane, in which case partial or total sjmo- 
vectomj"- maj' seem to be indicated. In practicallj’' everj’’ case, however, 
there is hidden below the apparentlj’'. intact articular surfaces beginning 
marginal tuberculous erosion and subchondral infiltration, which make 
entirelj' useless anj*^ surgical procedure short of resection of the surfaces 
of the joint. 

In no instance was tuberculous tissue, the result of a primarj’’ bonj’- 
focus, and present beneath the articular cartilage, called “tuberculous 
subchondral granulation tissue”. Onlj’- definite uninterrupted tuber- 
culous tissue arising from a marginal lesion and advancing beneath the 
cartilage to the center of the joint with no contiguous bonj’- lesion was 
placed in this categorj'. 

In twentj'^-seven of the cases, ordinarj' granulation tissue was found 
to exist beneath the cartilage. This consisted of a lajmr of varjdng 
thickness, comprising fibroblasts, round cells, jmung capillaries, and in 
some instances foreign-bodj^ giant cells. In each case definite tuber- 
culosis was present in the sjmovial membrane at its point of attachment to 
the bone, but no characteristic tuberculous lesions were found in the 
subchondral tissue. In some cases, however, tuberculous granulations 
had begun to erode the marginal bone adjacent to the diseased sjmovial 
membrane. 

Above and below the lajmr of subchondral granulation tissue there 
existed evidence of destruction of cartilage and of bone, respectivelj'. At 
certain points the granulations were seen to enter the substance of the 
cartilage and on the other side to extend somewhat more deeplj' into the 
bony structure. The basal cartilage cells appeared swollen and de- 
generated, and in some cases there was beginning fibrillation. Giant 
cells were often present in large numbers at the base of the cartilage, 
evidentlj'- taking active part in the process of destruction. In several 
specimens the subchondral penetration was seen to unite, in the bodj' of 
the cartilage, with the invading tuberculous pannus from above. In 
these sections the twofold process of cartilaginous thinning and destruc- 
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Soctioii tliroujih tiliiiil ttilicrosit y, Kliowiiiq liil)on;iiloiis subchondral granulations 
advancing in unbroken line from a synovial focus to the center of the joint. The 
cartilage is dead and has been partially sei)arated from the bone. At the pressure 
are.'i tlie subchondral granulation tissue (Uicircles a small sequestrum and then 
continue.^ onward beneath the cartilage {X I). 


(ion wti.s retuiily dotnon.slr.’itpd. 'I’hc bony tis.suo was similarly eroded in 
many in.slances, (he (raboculae appearinj^ a(rophic, fragmented, and 
surroundtMl by numerous foreif^n-body jz:ian( cells. 

Whereas in mos( insltinces (he wid(h of (he la3’’er of subchondral 
grtimihUions w;i.s pracdcall.v cons(an( from (he margin of the joint to the 
con(er, in some of (hem a difi'cronce was no(ed. In nine of the twenty- 
seven ctises men(ioned (33.3 per cen(.), (he granulations were more luxu- 
riant at (he mtirgin, (binning ou( ns (he}- advanced to the area of pressure. 
In (hree cases (11.1 per cent.), there was distinctly more evidence of 
subchondral granuladon tissue at the central portions than at the pe- 
ripheiy, whereas in fifteen cases (55.6 per cent.), the layer was uniform 
in width. 

If, as Phemister has suggested, subchondral granulation tissue is a 
foreign-body tissue reaction (o destrojmd cartilage, it is reasonable to 
believe that this tissue would be found only in the regions where theie is 
evidence of such a process. Of this group of twenty-seven specimens, t e 
sections of which revealed non specific subchondral granulations, m six 
cartilaginous destruction was greater at the pressure areas; fourteen 
specimens presented greater marginal destruction; and in 
destruction was uniform in the pressure areas and at the margin, v’ 
six specimens in which central destruction was greater, in five there wer^, 
microscopically, equal amounts of subchondral granulations on 
regions of pressure and at the margins, whereas in one there wmre m 
granulations at the center of the joint. In the fourteen specimens vi^^^ 
greater marginal destruction there were only marginal or more 
marginal granulations in eight cases, more abundant central 
in two cases, and a uniform amount of granulation in four cases. 
seven specimens with uniform cartilaginous destruction, there ''' 
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evenlj' distributed sub- 
chondral granulations in 
six, and in one the tissue 
was found to occur more 
extensively at the per- 
iphery. 

Since there seems 
to be no consistent re- 
lationship between the 
site of cartilaginous de- 
struction and the region 
of maximum growth of 
subchondral granulation 
tissue, it does not ap- 
pear probable that the 
latter is merelj’’ a reac- 
tion to contiguous for- 
eign material. In spec- 
i m e n s with only 
marginal cartilaginous 
disease, there were in 
some cases subchondral 
granulations beneath 
the intact central por- 
tion. In those with 
marked central destruc- 
tion and practicallj^ in- 
tact marginal cartilage, the subchondral granulations were always seen 
beneath both portions. In no case were granulations limited to the 
central region of destruction. 

Several of the sections which have been classed as non-specific sub- 
chondral granulation tissue had characteristics resembling tuberculosis. 
In them were seen collections of epithelioid cells and Ijnnphocjdes which 
lacked only the typical configuration for the diagnosis. Since these col- 
lections were also at times seen in sections which elsewhere displayed 
tubercles, it is possible that they represent an earl 3 ’- ty'pe of lesion or a 
reaction to a weakened tuberculous infection. Foreign-bodj’’ giant cells 
were noted in fourteen (51.8 per cent.) of the specimens of granulation 
tissue classified as non-tuberculous. These alone were not considered 
suggestive of tuberculosis. 

When a diagnosis was made of tuberculosis in the subchondral 
granulation tissue, there were alwaj^s present the characteristic structure 
and configuration, and in all cases the tissue was seen to be e.xtending in 
unbroken line from a sjmovial focus to the center of the joint (Fig. 2). 
Collections of epithelioid cells and Ij-mphocjdes were considered essential 
to the diagnosis, with or without the presence of giant cells. In aU, 



Fig. 3 

Section through the center of the joint showing 
tuberculous nodules in the subchondral granulation 
tissue (X 65). 
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Fig. 1 

Section through the jircssurc area in a .specimen in ivhich 
greatest cartiiaginou.s destruction is at this point. The 
cartilage has been eroded iiy the opposed jircssure. TJie 
cartilage cells arc enlarged and degenerated and tliere is 
beginning fibrillation. Subchondral granulations of non- 
specific tyjw arc present below the central cartilage, causing 
tiiinning and loss of nutrition (X Oo). 


.sect ion, s there tvas a 
nod u Jar form of 
t ubcrculo.sis (Fig. 3). 
In no case was case- 
ation present in the 
.subchondral tissue, 
although in the same 
sections it was some- 
times noted in the 
tuberculous pannus. 

Just as in the 
case of thenon-tuber- 
culous tissue, the re- 
gion. s where the 
subchondral granu- 
lations were most 
luxuriant did not 
correspond to the 
situation of greatest 
cartilaginous de- 
struction. In seven 
cases sequestra were 
present in the sec- 
tions. These were 
ne^'er noted where 
the subchondral tis- 
sue wms not defi- 
nitely tuberculous. 
The granulations in 
these cases were seen 
to dip down below 


the cartilage, to surround the region of sequestration and then to pro- 
ceed beneath the cartilage again (Fig. 2). In only one of the seven cases 
was there evidence of a bony tuberculous focus. In two cases the seques- 
tra were entirely denuded of cartilage. In the remaining five, dead cai- 
tilage covered the necrotic bone, and in none of these were subchondra 
granulations present beneath the cartilage of the sequestrum althoug 
they did exist beneath adjacent cartilage. Sequestra were noted at t e 


pressure area in six cases and at the margin in one case. 

The subchondral granulation tissue, whether or not definitely tu er 
culous, seemed to bear no relationship to the marginal pannus formation. 
In some specimens in which the process was not advanced there va 
apparently granulation tissue extending below the cartilage to the same 
extent as the pannus existed above it. However, in most cases the 
lations were present below the center of the cartilage over 'which the 
did not exist, or they were seen only at the very margins with a ve 
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developed pannus on the surface of the cartilage. In the majorit}' of the 
sections one could demonstrate a more e.\tensive encroachment of the 
center of the joint subchondral granulations than bj' pannus. 

CO-M.MENT 

Subchondral granulation tissue evidentl3' takes an active part in the 
progress of tuberculosis of the knee joint. Whether or not this tissue 
can be shown to contain definite tubercles, it is responsible for manj’ 
of the pathological changes in cartilage and in bone. iMarginal erosion of 
the bone in cases which appear grosslj' to have onl3^ involvement of the 
s3Tiovial membrane is one of its most important accompaniments. 
Destruction of cortical bone with little if an3' diminution of the joint 
space, one of the earliest roentgenographic signs, is the result of the inva- 
sion of subchondral granulation tissue. 

Destruction of cartilage at the center of the joint is due largeb" to the 
presence of subchondral granulations. Cartilage, in tuberculosis of the 
knee joint, is destro3’'ed b3’- ( 1 ) the marginal pannus, ( 2 ) tuberculous 
toxins, ( 3 ) pressure of opposed articular surfaces, and ( 4 ) subchondral 
granulation tissue. Konig was the first to observe that usuall3' the car- 
tilage is preserved at the areas of contact and pressure and destro3'ed at 
the peripher3L Phemister pointed out that the superficial pannus is 
usuall3^ rubbed off at the center of the joint, due to opposing pressure. He 
stated that in tuberculous joints, unlike p3’’ogenic joints, the central 
cartilage is not often eroded b3^ the effects of pressure, because its re- 
sistance is not greatl3’- impaired by the action of the tuberculous to.xins 
which are lacking in proteol3'tic ferments. 

WTien subchondral granulation tissue is present beneath the center 
of the joint, however, the picture is somewhat altered. The central 
cartilage is attacked from below, its nutrition is impaired, and it becomes 
less resistant to the effects of opposing pressure. Thus, of the thirty- 
eight specimens showing definite subchondral granulations, ten gave 
evidence of greater destruction at the center of the joint, and ever3' one of 
these presented microscopicall3^ a central growth of subchondral granula- 
tion tissue (Fig. 4 ), four being definite^’- tuberculous. Of the sixteen 
specimens with greater marginal cartilaginous destruction, onl3' seven 
( 43.8 per cent.) had subchondral granulations beneath the central car- 
tilage and none of these was tuberculous. Therefore, it appears that the 
tuberculous infection incites a response of granulation tissue beneath the 
cartilage, and that this is one of the most important factors in determining 
the site of greatest cartilaginous destruction. Wh3’ in some cases there 
should be more central advance of this tissue, with resultant destruction 
in pressure areas, is as yet unexplained. Weight-bearing seems to be of 
only minor importance. About half of the specimens with greater central 
destruction were derived from patients who had given histories of having 
walked on the leg most of the time prior to operation. The histories of 
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t!u‘ ()IIi(M-s iiulicMtcd tliaf (Iioro had hcon Home Irentment at onetime 
desititied (o place the joint at rest. 

Duration of disease likewise ajipears to h(!ar little relationship to the 
growth of snhehondral granniali»)n tisstie. "Fhe nine specimens nith 
marginal desliaietion and no central snhehondral granulations were from 
jnitienls who had had evidence of disease overa period averaging four and 
four-tenths years, whensas the seven specimens which exhibited this 
tissue .at the center of the joint were from patients who had had evi- 
dence of disease for .a period averaging only three and seven-tenths 


vears. 


I'rom a i)ractical point of view, the (piestion has been raised as to 
wliether traction is indicated in the non-operative treatment of tuber- 
culosis of the knee joijit. It has beerj shown that the superficial erosion 
of cartilage at tlu^ center of the joint, by formation of pannus, is prevented 
or at least delayed until the late stage of the disease by the pressure of the 
ojjposed surfaces. .ludging from this observation alone, traction would 
appear to be contra-indicated. Ilowever, if there is a central growth of 
subchondral granulation (issue in (he joiids and (raction has not been 
applied, (here will resuh in most cases erosion of (ho central cartilage 
from the effect of the opposing pressure. Obviously there can be no 
uncompromising rule established for suitable treatment in all cases. 

Severity of the tuberculous infection and the amount of individual 
resistance may be factors in determination of the amount of subchondral 
granulation tissue formed and consequently in determination of the site 
of greatest cartilaginous destruction. In this series there was no clinical 
evidence of such factors having been causes of the changes mentioned. It 
is possible, as Phemistcr has suggested, that in severe tuberculous in- 
fections the toxins produced within the joint are capable of reducing the 
resistance of the central cartilage to the opposing pressure area, as m 
pyogenic joints. 

Subchondral granulation tissue seems to be of importance ^ ® 
formation of bony sequestra at the articular surfaces. Kdnig believe 
that sequestra were due to the blocking of an epiphyseal vessel by tuber 
culous tissue, thereby causing necrosis of bone in a V-shaped area with t le 
base on the articular surface. Phemister wrote also of "secon ary 
sequestra” which, according to the belief he expressed, are formed by m 
vasion of the central bone by tuberculous tissue penetrating the caiti age 
from the surface of the joint. In this series of thirty-eight 
presence of sequestra was demonstrated in seven. In one case there wa^ 
evidence of a bony focus which might have been the cause of the region 
necrosis. None gave evidence of penetration of the central car i age ^ 
an etiological factor of secondary infection. In six cases the subc 
granulation tissue was seen completely to surround the sequestra exc 
on the cartilaginous surface. In these, the granulations appeared P 
a definite part in the formation of sequestra, some unexplained c ange 
the reaction of these portions of the bone causing the granulations 
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proceed around rather than through them. The observation that in 
each of the six cases the sequestrum occurred at the pressure area 
may be of more than incidental importance in the mechanism of their 
formation. 


SUMXLARV 

^Microscopic sections through the articular surfaces of ninetj--one 
tuberculous knee joints were studied. The complete joint was available 
in each instance. In forty-one and seven-tenths per cent, of the cases 
subchondral granulation tissue, arising from the margins of the joint, was 
seen to exist between the cartilage and the bone. Of the specimens in 
which subchondral granulations were present, there was definite evidence 
of tuberculosis beneath the margin and center of the cartilage in twentj'- 
nine per cent. Several others were extremely suggestive of tuberculosis 
but in them definite diagnosis could not be made. Subchondral granula- 
tion is probablj' a tissue reaction to an infectious process, rather than to 
foreign material in the form of degenerated cartilage. WTiether or not 
it presents the actual cellular characteristics of tuberculosis, it must be 
considered potentiall}' tuberculous. Subchondral granulation tissue in 
tuberculosis of the knee joint plaj'^s an active part in erosion of bone, 
demarcation of sequestra, and destruction of cartilage. 
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FRACTURES OF TIBIA AND FIBULA 


Kirschn'er Wire IMethod Usixg a New Frame axd New Support 

FOR Wires * 

BY C. F. EIKEXBARY, M.D., F.A.C.S., AXD JOHX F. LECOCQ, M.D., 
SEATTLE, WASHIXGTOX 

A perusal of the records of the Industrial Insurance Department of 
almost any state must leave one with the thought that the results of treat- 
ment of fractures of both bones of the leg are far from satisfactorjL The 
examination of the roentgenograms in most general hospitals would lead 
one to the same conclusion. Quite a percentage of the cases show a mod- 
erate or even a marked malalignment, resulting in improper weight-bear- 
ing. A slight malahgnment is quite apt to produce a marked disabihty. 
In no other fracture is the question of alignment of greater importance. 
Many of the cases that are properlj’- aligned will show too little contact, 
or even an overriding. While a partial contact ma3’- eventuallj’- give a 
good functional result, it is too often true that a fairl3’- high degree of per- 
manent partial disabiht3- will result; and alwa3's the period of convales- 
cence is too prolonged. 



Traction frame. The cross bars A and B are adjustable up and down. 

The horse-shoe metal supports, to which the transfixing piano wires are se- 
cured, are firmly anchored to the bar at .4. C and C are the traction hooks, 
operated by two thumb screws (Fig. 7). By tightening or loosening one or 
the other of the thumb screws, a lateral shift of the lower fragment may be 
obtained. D is an overhead piece, detachable, for supporting the leg (Figs. 

7 and S). 

* Presented at the Annual Meeting of the .American Orthopaedic .Association, Wash- 
ington, D. C., May 11, 1933. 
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Tn reviewing the roent- 
genognun.s of (he Industrial 
Insurance Department, or of 
rnos( any general hospital, we 
are ratlier forcibly impressed 
witli tlic (lioiight that the 
failure to ultimately achieve 
perfect functional results is 
not becauseoffailuretoseeure 
gofxl reduction. The roent- 


I'lC. li 

Xtnv typp of (TfiK'; .siip/xirl for I\irsc}incr wiro'. 
.1 and .-I tiulUcninu nuts for scrinply clanipin;; wire 
/f. (' !in<l r nuts for clanipim,' fln> terminal l)ars 

into tlie inaiti hotly ttf the frame. Hy means of the 
iuljnstment .'•■crew A’, altnost any witlfh may he 
.secured. ]) is the lightt'iiitir; wrench. 


genograins generally show 
I bat very e.vcellent reduction 
wa.s obtained, but hterroent- 
genograms all too frequently 
show that (he good reduction 
has changed to a displace- 


ment , either uiodenite or .severe. 'I'hetiuestion inunediatelj'arisesastowh}’^, 
under ( reat men t, (hisdisplticement should occur. And can it be prevented? 

Prohtibly the most common method of treatment in this type of 
fnicture, certainly the most common method in the hands of the general 



practitioner, is the application of a plaster support. Mechanica y, 
plaster support is anything but ideal. The bone is a vmry unyie ing 
substance, surrounded by a very soft, yielding, contracting muscular cus 
ion. Regardless of how snugly the plaster is applied, and regard ess o 
the position of the foot or knee, the soft, yielding muscular cushion is s i 
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present. This being true, there is every rea- 
son for the slightest contraction of the muscles 
to produce displacement. If all fractures 
were deeplj' serrated, and we could alwaj’^s so 
reduce them that the serrations were perfecth' 
fitted into each other, then we might be 
reasonably certain that most any type of sup- 
port would suffice. But such is far from the 
case. I’ery few fractures are completely 
transverse, and even if they are, we seldom 
reduce them so perfectly that the bon3'' serra- 
tions can maintain the reduction. 

Open operation with plating or some 
other form of internal fixation will, of course, maintain the position. 
The advantages and disadvantages of this method of treatment have been 


Fig. 4 

Showing the terminal bars 
C and C disconnected from 
the major portion D and D. 
Only the terminal bars are 
left in the plaster. 



Fig. 5 


Sites for injecting the two per cent, novocain. A, site for the upper wire. B, 
the lower wire. C, the fracture. D, the os calcis. We no longer use the os calcis 
for traction purposes. 



The two plasters have now been applied, and the metal horse-shoe supports that 
anchor the wires have been firmly imbedded in the plaster. 
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Fig. 7 

The Icfi is now placed in the traction frame, and reduction accomplished by means 
of traction on the wires that are fastened to the tluimb screws. 



Fig. 8 

The fracture is now reduced and the connecting plaster applied. , 

The fractured tibia, the piano wires, the metal supports, and the plast 
one, and move as one. Regardless of position displacement cannot occur. 

discussed many times. There is nothing new to add. However, 
innumerable cases of draining sinuses and of non-union shou 
sufficient to convince us that open operation is not a treatment o 
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The transverse portions of the metal supports have been removed. The plaster 
securely anchors the lateral supports for the piano wires. The patient now becomes 
ambulatorv’, using crutches. 


routinelj’’ used. In the hands of most men it is a dangerous procedure. 
In practicall3' all cases it is quite unnecessarj'. 

To maintain reduction, it is necessarj' in most cases to use traction, 
either fixed or otherwise. Traction in bed, preferablj- bj’ the skeletal 
method, will certainlj' suffice to insure proper length and ahgnment. Its 
onlj' disadvantage is the necessitj" of keeping the patient in bed. Consid- 
ering the cost of hospitalization, the necessitj' of long confinement in bed 
becomes quite a serious problem. 









Fig. 1] 
Case 2. 


Ihe ideal method is one whereby the fracture may be reduced, the 
tiaction maintained, tlie fracture so fixed that displacement cannot occur, 
and the patient allowed to be up and about. The use of Kirschner piano 
wires ideally answers all the above requii’ements. For several years we 
have used the following method and have had absolutely no reason to 
question its efficienc}^: 

1. Local anaesthesia in t he site of fracture as well as in both the upper 
and lower ends of the tibia (Fig. 5). 

2. Transfixing both the upper and the lower ends of the tibia by the 
piano wires. The small wires are pointed as for drilling. No incision is 
necessary, the wires being drilled through the bone, the opening being 
just about the size of a hypodermic needle (Fig. 5). 

3. Securing the wires to the metal cross support and then tightening 
the wires until they are quite rigid (Fig. 2). When tightened, a pull of 
fifty pounds will not produce an appreciable bend. 

4. Application of a plaster support from the mid-thigh to a point just 
above the site of fracture, and another plaster support including the foot 
and going up to a point just below the site of fracture. These two plasteis 
are firmly attached to the two U-shaped cross supports (Fig. 6). 

The plaster having firmly set, the leg is placed in the traction franic 
(Fig. 1). The upper U-shaped cross support, holding the piano wire, is 
firmly clamped into the proximal portion of the frame (Fig. 7). Traction 
wires are now carried from the lower U-shaped support to the turn screws 
(Fig. 7), after which any necessary traction may be applied. By tighten 
ing and loosening either wire, a lateral shift can be obtained. The posi 
tion of the fracture is now checked by x-ray. If satisfactory, the dista 
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Fig. 13 
Case 4. 
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and proximal portions of the plaster are connected by another plaster. 
A\hen this has been accomplished, the two piano wires, the U-shaped 
supports, the plaster, and the distal and proximal portions of the tibia 
are all one and mo^'e as one. Regardless of position, the fracture cannot 
be displaced. The upper portions of the U-shaped supports are now re- 
moved, leaving the terminal portion of the U support to maintain the 
tension on the piano wares (Fig. 9). The patient may be allow^ed up in a 
couple of days, and the surgeon need have no worry as to displacement. 

The site of insertion of the wires is dressed at the time of the operation, 
but not again until all dressings are removed. If the fracture is compound, 
a window may be cut in the plaster wathout danger of displacement. 

The new U-shaped supports greatly facilitate the treatment. They 
are almost instantly adjustable for any wadth. Twm supports are all that 
are necessary, since all but the terminal portions of the U are removed as 
soon as the plaster is firmly set. The frame described herein (Fig. 1) 
not absolutely necessary, but is certainly a great convenience. 

The following points are claimed for this treatment: 

1. A minimum of asepsis is required. 

2. Mechanically, the treatment is easy of execution. 

3. Reduction and alignment are easily obtained. 

4. Having obtained reduction, the surgeon is assured that no dis 
placement can occur. 

5. The patient can become ambulatory almost immediately. 


OPERATIVE TREATMENT OF SACRO-ILIAC DISEASE 
Analysis of Cases and End Results 

BY CARL T. HARRIS, M.D., ROCHESTER, NEW YORK 

Sacro-iliac disease, including sacro-iliac strains as well as destructive 
lesions, has become a relativeh* common diagnosis during the past ten 
j-ears. This has been caused by a better understanding of the methods 
of diagnosis, particularlj’ in differentiating between sacro-iliac and lumbo- 
sacral conditions. As a result of the work of Smith-Petersen, pubhshed 
in 1921, the operative treatment of sacro-ihac conditions has assumed a 
more prominent place among orthopaedic procedures. Other methods 
have been devised and advocated by Verrall, Campbell, Chandler, Albee, 
Gaenslen, and others. Considering the frequencj' of the diagnosis of sacro- 
iliac disease and its operative treatment, the reported end results seem few 
in number. 

In 1926 Smith-Petersen reported thirteen cases of tuberculosis of 
the sacro-iliac joint treated by arthrodesis, with complete recoverj’- in 
forty-sLx per cent., partial recovery in twenty-three per cent., and deaths 
in thirty-one per cent. The deaths were not immediate results of opera- 
tion. Another series, comprising twenty-six cases and not including 
tuberculosis, was pubhshed by the same author in 1926. Complete 
recoverj’- was secured in eighty-four and six-tenths per cent., partial recov- 
ery in seven and seven-tenths per cent., and failure in seven and seven- 
tenths per cent. A total of twent 5 ’'-five out of the twenty-sLx returned to 
some form of occupation. 

Gaenslen reported in 1927 a series of nine cases operated upon by 
his method, in which seven returned to work. Campbell in 1927 reported 
seven cases, in which he secured satisfactorj'- results in five. The other 
two were too recent to warrant giving an end result. In 1929 Chandler 
reported five cases of trisacral fusion. Two secured complete rehef, and 
three were too recent for a final report. Phelps and Lindsa}’^ in 1929 
reported three cases operated upon by a modification of the method of 
^’errall, in which aU had returned to work and were free from sjTnptoms 
at the end of one year. 

In this paper the writer wishes to report a series of sixtj'-seven con- 
secutive cases of sacro-iliac disease, operated upon between the years 
1923 and 1930, inclusive. For purposes of comparison and brevitj’- of 
detail many of the tables are arranged in a manner similar to those in 
Smith-Petersen’s report of 1926. All cases have been operated upon by 
the Smith-Petersen method with slight variations which have not 
changed the operative result. 

Before going into the details of this report, it has seemed of interest 
to determine the frequenC 3 ' of operation in sacro-ihac disease. During 
this period in our private orthopaedic practice the diagnosis of sacro-ihac 
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disease was made in 290 cases, representinf? sixty-seven and one-half per 
cent, of t he total number of patients examined because of low back pain. 
'Jdiis percentage is high bccau.se of the fact that many of the patients 
were referred cases, in whom causes other than orthopaedic had been 
ruled out. In general surgical and internist practice. the percentage 
would be much lower. No attempt was made to enumerate the large 
number of ward and clinic patients in this tabulation. 


TAPLE I 



J'iiEQur 

;.vcv Of Operatio.v 






Male 

Female 

Total 

Percentage 

Opera! ion performed. . 


00 

28 

50 

16.9 

Operation advised but not performed. 

29 

16 

45 

15.2 

Operation not advised . 


89 

112 

201 

67.9 

Total 


140 

156 

296 

100.0 

Operation was 

advised in a 

little less than one-third of the 

cases seen, 


and performed in onl}'^ about one-half of those in which it was advised. 

In addition to the fift}’’ private patients mentioned in Table I, this 
series includes seventeen ward patients operated upon during the same 
period of time. 

TABLE II 


Social Status or Patients 

Class 

Private 

Compensation 

"Ward 

Total 


il/ff/c Female 
9 28 

13 0 

12 

34 33 


In the above tabulation private and compensation patients have been 
separated, while in Table I they were grouped as private cases. 

The youngest patient was thirteen years of age, with the diagnosis 
of tuberculosis of the sacro-iliac joint. The oldest patient was seventy- 
four years of age, with a chronic strain superimposed upon a degenerative 
arthritis, totally incapacitating her. The average was thirty-four an 
nine-tenths years for the men and thirty- two and three-tenths yeais or 
the women. Sacro-iliac disease has occurred in this series almost uni 
formly during the most productive 5 ’'ears of life. 

Histories obtained at the original examinations gave the following 
causes for the sacro-iliac condition. 


TABLE III 


Precipitating 


Fall 

Lifting 

Automobile accident 
Infectious process . . . 

Pregnancy 

Undetermined 


Cause of Disease 

Number 

13 

18 

3 

3 

3 

... 27 


Total 


67 


Percentage 

19.40 

26.87 

4.48 

4.48 

4.48 

40.29 

100.00 
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The undetermined causes occurred largcl}’^ in those patients M'ho had 
had symptoms for a period of j'ears. The duration of sj^ptoms before 
operation varied from one daj' to eleven years. The average duration 
was eighteen and three-tenths months. 

Pain was the one common complaint in all cases. The localization 
varied somewhat. 

T.\BLE IV 
Locai.iz.\tiox of Paix 

Xumher Percentage 


S.acro-ili.ac region (unilateral) 53 79.1 

Sacro-iliac region (bilateral) 12 17.9 

Lumbosacral region 1 1.5 

No back pain 1 1.5 

Thigh (posterior) 55 S2.0 

Lower leg 20 29.8 


In ten of the twelve cases having bilateral sacro-iliac pain, bilateral 
sacro-iliac fusions were performed. 

The two principal findings were localization of pain to the sacro-iliac 
region, and e.xtension of pain down the posterior surface of the thigh, 
reaching the lower leg in onl3’- thirtj’- per cent, of the cases. The severit3^ 
of the pain varied from a dull ache in the chronic cases to extreme pain, 
requiring large doses of morphin, in the acute cases. The greatest pain 
noted was in a patient having a definite infectious process. 

Ph3'sical e.xamination revealed the following findings. 

TABLE V 

Localiz.atiox of Tenderness 

Xumher Percentage 


Lumbosacral region 12 17.9 

Sacro-iliac region (unilateral) 51 76.1 

Sacro-iliac region (bilateral) 12 17.9 

Anterior abdominal 15 22.3 

Pain on iliac crest pressure 12 17.9 

No tenderness 3 4.5 


The more inconstant findings, — such as muscle atroph3'-, fibril]ar3^ 
twitching, slight sensory disturbance, etc. — are not enumerated, although 
they are important as diagnostic aids. In the eighteen per cent, of cases 
showing some tenderness over the lumbosacral region, the maximum 
tenderness was over the sacro-iliac region and at the sciatic notch. The 
tenderness on pressure over the anterior abdominal waU (John Baer’s 
sacro-iliac point) is noteworth3’’. These cases show onty seventeen and 
nine-tenths per cent, having pain on pressure over the iliac crests, in 
comparison with fifty-two per cent, in Smith-Petersen’s group. Pain on 
iliac crest compression is a valuable diagnostic sign; its absence, how- 
ever, does not exclude sacro-ihac disease. 

Motions of the back were limited in aU cases. ^’ar3dng degrees of 
spasm of the erector spinae groups of muscles were found in the majorit3' 
of cases. Eighteen ( 26.8 per cent.) of these showed a definite list to one 
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side. 'Jdic occurronco of Ihc list toward or away from the affected side 
was about the same, and the writer was unable to attach any diagnostic 
significance to the direction of the list. Motions of the back were more 
free with the patient sitting than when ho was standing. This agrees 
wit h previous obsor\'at ions. 

TABLE VI 

Li.mitatio.v AM) Paix o.v Motion' 



Numher 

Percentage 

Limitation of .straiglit leg raising: 

Unilateral 

37 

55.2 

Bilateral 

26 

38. 8 

No limitation 

4 

5.9 + 

Pain on straight, leg raising: 

Unilateral 

41 

61.2 

Bilateral 

20 

29.8 

No pain 

6 

8.9+ 

Pain on hip and knee flexion 

S 

11.9 

Pain on adduction and internal rotation with flexion 

of hij) and knee 

15 

22.3 


Straight leg raising, — ?.e., fle.xion of the hip with the knee in full 
e.\'tension — was limited in all but si.x per cent, of the cases, and gave pain 
in all but nine per cent. In the majority of cases where there was 
bilateral limitation and pain on this manoeuver, the pain was referred 
to the affected joint. 

Pain on flexion of the hip with the knee flexed was elicited in the 
extremely acute cases. A short period of rest in bed, usually on a Brad- 
ford frame, was sufficient to rule out disease in the lumbosacral region. 

Hj’-perextension of the hip on the affected side was not carried out 
in a sufficient number of cases to warrant any conclusions in this report. 
The sign is apparently present frequently and may well serve as a diag- 
nostic point. 

Pain on forcible adduction and internal rotation of the hip, when both 
hip and knee were flexed, caused discomfort and pain in twenty-two and 
three-tenths per cent, of the cases, which places this as one of the im- 
portant diagnostic signs. The reverse motion of abduction and exteina 
rotation was not as constant in producing pain, and it is not deeme 
of as much importance. 

Stereoscopic roentgenograms were taken in all cases. 


TABLE VII 

Roentgenogbaphic Findings 

Nvmber Percentage 


Sacro-iliac region; 

Destruction 

Irregularity 

Increased density 

Lumbar spine changes 

In the eleven cases showing destruction in 
was found at operation in nine (13.4 per cent. 


11 16-3 

39 58.2 

38 56.7 

10 14-9 

the joint, a definite lesion 
). In cases where symp- 
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toms had been present for a long period of time, increased densitj' about 
the joint was noticed. On the other hand, in over sLxteen per cent, of 
the cases, increased density was found in the side opposite to that in which 
the symptoms occurred. The finding of irregularitj' and increased den- 
sity seems to be of questionable value in the determination of sacro-iliac 
disorders. The changes in the lumbar spine consisted of marked congeni- 
tal variations or degenerative arthritis, which were not considered to be 
the cause of the complaints. 

Other forms of orthopaedic treatment were carried out in manj' cases 
before operation was advised. 

TABLE VUI 
Preoper.^th'e Treat.mext 

Xiimber 

Sacro-iliac belt 40 

Back brace ... 3 

Special corset 2 

Rest in bed 11 

Manipulation and plaster spica 4 

Manipulation without plaster spica 1 

No treatment 14 


Percentage 


79.1 


20.9 


In addition to the above methods, heat, massage, and exercises were 
given to many of the patients. Rest in bed in these cases was carried out 
over a period of weeks with partial reUef of sjTnptoms, which later re- 
turned. Manipulation under anaesthesia in the five cases reheved the 
discomfort for a period of a few weeks or months, followed b}' a return of 
sjTnptoms. Although manipulation and a long period of recumbencj* 
maj" reheve the sjunptoms in some cases, the writer beheves that the 
quickest and most certain method of relief hes in operative treatment. 
The shortest period of palliative treatment was one week; the longest, 
five years; the average was four and six-tenths months. In fourteen 
(20.9 per cent.) cases, operation was performed vithin a few da 5 's after 
the first examination. 

The posterior Smith-Petersen incision was used throughout this series. 
The motor saw was discarded after the first case. The block of bone can 
be cut out easily with thin sharp osteotomes of varjing widths. The 
use of osteotomes does not require as large an incision in the soft parts 
as when the motor saw is emploj'ed. The point at which the joint fine is 
reached can usuallj’^ be ascertained by the change in vibration of the 
chisel and the change in pitch of the sound, as the wooden maUet strikes 
the chisel. The average size of the bone block employed was one bj" one 
and a half inches, measured on the face of the iUum. 

TABLE IX 

S.\cro-Ili.\c Joints Fused 

Xutnber Percentage 


Unilateral 57 S5 

Bilateral 10 15 

Refusion 3 4.5 
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In the cases where ii bilaferal fusion was performed, symptoms and 
phjvsical signs poinied to definite lesions on both sides. In six cases 
both sides were fused at, one operation. In the other four a period of at 
least two weeks intervened between operations. 

Refusion was performerl in t hree cases, due to a return of the original 
symptoms and signs. In these cases at the second operation the original 
fusion seemed to be solid, the deprc.ssed area in the ilium had entirely 
filled in, and no motion could be found. '’Jlie symptoms disappeared 
following the .second operation. No satisfactory explanation has been 
found for this seeming discrepanc 3 ^ 

No definite pathologj' or mobilitj’’ was found in fifty-six (83.6 per 
cent). Pathologj’’ was present in nine (13.5 per cent.). Excessive 
mobilitj' occurred in two (2.9 per cent .). One of these was a far advanced 
tuberculosis of t he sacro-iliac joint. The other followed a crushing frac- 
ture of the pelvis. 

Tlie after-care changed graduallj’’ throughout this series. In the 
first twent 3 ’’-two cases a plaster spica was applied. Since August of 1927 
plaster has been omitted. The length of postoperative care in this 
series can be definitelj’’ diidded into two groups. 

TABLE X 

Lkngtii of Active Po.stoperative Treatment 

Aver. no. of iveehs 
Ninnher after operation 


Fusion with plaster spica 22 2S 

Fusion without plaster spica 39 14. ^ 

Unable to follow 6 


The writer believes that immobilization in plaster prolongs convales- 
cence and delays the return to moderate activity. 

The period of recumbency has been reduced from approximately 
twelve weeks to three and one-half weeks. The longest period was six 
months; the shortest, three weeks; the average was seven and one-half 
weeks. This average is higher than it should be, due to the twenty-two 
cases which were in plaster for a period of twelve weeks or more. 

In the transition period between the use of plaster spicas and tie 
shorter period of recumbency, thirteen cases received additional tempo- 
rary support by the insertion of two beef-bone screws, parallel to t e 
edge of the graft and about one centimeter distant from the edge of t e 
graft, extending through the ilium well into the sacrum. Roentgenograms 
showed these to be absorbed in from three to six months. This proce 
dure apparently did not influence the result in any way, and it has een 

abandoned. , , 

Physiotherapy, in the form of heat and massage, was used in near y 
fifty per cent, of the cases for a few weeks after discharge from 
hospital. The larger proportion of the women wore corsets, eithei I'l 
or without a special sacro-iliac belt attached. A few of the men con m 
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lied to wear a sacro-iliac belt which the3’' had used prior to operation. 
The belts wore discontinued graduall3^ 

The end results cover periods from fifteen months to eight j^ears 
following operation. 


TABLE XI 
Total Results 


Free from s>Tnpfoms 

Partial relief 

No relief 

Unable to trace 

Dead 


Xumber 

46 

12 

2 

6 

1 


Perceittage 

6S.65 

17.90 

3.00 

S.90 

1.5 


The cases listed as having received partial relief stated that the 
“old pain” had disappeared, and thej’- complained of only indefinitelj- 
localized low backache without radiation. A few complained of pain 
in the scar for several months. Two cases have experienced no relief, 
but reoperation was not possible. The immediate results in the six 
cases which could not be traced were the relief of pain and the absence of 
sj'mptoms. Five left the hospital symptom-free. One was discharged 
earlj"- against advice. One patient died of a generalized tuberculosis three 
months after operation. This man had an active pulmonary’’ tubercu- 
losis at the time of operation. Fusion was performed on account of the 
severe pain, unrelieved bj’’ other methods. 

Referring to a former classification, there were eleven cases in which 
definite anatomical pathology was found. Fiftj^-six showed no changes 
in the joint at operation. The comparative results in these two classes 
are interesting. 


TABLE XII 


CoMPAR.^Tn-E Results 

PATHOLOGY XO PATHOLOGY 

Xu7nbcr Percentage Xumber Percentage 


Free from sjmptoms 7 63.63 39 69.64 

Partial relief 2 18.19 10 17.86 

No relief 0 0.00 2 3.57 

Unable to trace 1 9.09 5 8.93 

Dead 1 9.09 0 0.00 


Total 11 100.00 56 100.00 


The percentage of results is essentiallj’- the same, inasmuch as the 
one patient who died was relieved of all back symptoms for the remain- 
ing three months of life. 

Active tuberculosis of the sacro-iliac joint should be treated bj^ fusion, 
providing that the general physical condition is not a contra-indication. 
The presence of necrotic material in or about the joint has not hindered 
the process of fusion in our cases, and the end results have been as satis- 
factorj^ as in the patients having a sacro-iliac strain. 
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Kolicf was sociirod in about eighty-two per cent, of the cases with 
anatomical pathology, and in about eighly-scven and five-tenths per cent, 
without aiiatoinical patholog3^ The ladcr group with physiological 
pathology (if one may use that term) is tlie more common and, perhaps, 
the more important. If the.se porcenlage.s were figured on only the num- 
ber of patienis who were followed, ninet3’’-.si.\ per cent, of the physiological 
casc.s would show relief. 'I'lie writer bclie\'e.s, therefore, that considerable 
relief 11103’^ expected in at least ninct3’’ per cent, of all cases. 

Sixt3’’ patients (89.2 per cent.) can bo classified as to their ability to 
return to work. Thc.se i)crcenlage.s arc based on the total number of 
patients (sixty-seven), and include those who could not be traced and 
the one who died. 

TABLE XIII 

FuNCTIOXAIi AniLlTY 

Relurncd to former work; 

Private and Ward 

Comjiensation 

Returned to ligliler work: 

Private and \\"ard 

Compensation 

Reported unable to work: 

Private and ^^'ard 

Compensation 


Number 


..38 

56.6 

. .10 

14.9 

.. 0 

8.9 

.. 2 

2.S 

.. 3 

4.5 

.. 1 

1.5 


71.5 


11.7 


} S3. 2 


6.0 


Basing these percentages on the sixty cases followed for a year or 
more, eight3’- per cent, were able to return to former work, thirteen and 
four-tenths per cent, to lighter wmrk, and six and six-tenths per cent, 
reported that they were unable to work. An interesting point shown here 
is that the proportionate results between compensation cases and private 
and \vard cases is the same. This was due, the writer believes, to the 
careful selection of compensation cases, excluding those who seeme 
anxious to secure an easy income by malingering, and those who had a 
definite traumatic neurosis. 

Many classes of Avorkers were represented, but they have been 
divided into three groups. 


TABLE XIV 


Type of Wobk 


Office 

Housework 
Industrial . 


jyumber Percentage 

13 19-^ 

22 32.8 

25 37.3 


Office workers included telephone operators, school teachers, c er 's, 
etc. Housework varied from full-time active wmrk to activities more so 
cial than laborious. Industrial work included plumbers, truck druers, 
carpenters, and farmers, as lAmll as day laborers. 
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Tlic three cases in M-hich a refusion was performed returned to work 
without symptoms. All three types of work were represented b}’- these, 
jiatients. 

In two instances where a bilateral fusion was performed, it is inter- 
esting to note, the patients later went through an uncomplicated preg- 
nancy and delivery without return of sjmiptoms. 


FINDINGS AND CONCLUSIONS 


1. The chief value of roentgenograms is in the determination of a 
destructive lesion. Their value is questionable in other tj^pes of sacro- 
iliac disturbance. 

2. A large percentage of patients were returned to work, eightj”- 
per cent, to their former occupation, and thirteen and four-tenths per 
cent, to a lighter form of work. Mortalitj'- was one in sixtj’’-seven (1.5 
per cent.); failure (unable to work) si.x and si.x-tenths per cent. 

3. Sacro-iliac fusion is a satisfactorj' method of treatment both in 
strains and destructive lesions of the sacro-iliac joint. 

4. Operation should be advised if, after a period of palliative 
treatment, the s 3 'mptoms fail to subside or return after work is resumed. 
This applies particularlj’- to the laborer who finds it impossible to change 
to a lighter form of occupation. 

5. Fusion of the sacro-iliac joints apparentlj’’ does not interfere 
with obstetrical deliver}’- or render it more difficult. 

6. Fixation in plaster, either with or without operation, prolongs 
the period of disability. 

A considerable portion of this work has been done with the cooperation of Ralph R. 
Fitch, M.D. 
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EXPERIMENTAL PRODUCTION OF ARTHRITIS BY 

AR7TFICIALLY PRODUCED PASSIVE CONGESTION^ 

BY MAURICE A. BERXSTEIX, M.D., F.A.C.S., CHICAGO, ILLIXOIS 

This article is a report on the experimental production of the lesions 
of chronic arthritis and the formation of ne\v bone in dogs by means of 
artificialh’ produced venous stasis. 

So many factors are involved in the etiologj' of hypertrophic arthritis, 
or indeed in anj’ type of arthritis, that anj" attempt directed towards the 
discover 3 ' of an}' proven causative influence is valuable. 

The results of venous stasis in various parts of the bodj* have been 
studied for inanj* j'ears. Much is j'et to be learned. Common conditions 
almost invariabh' resulting from venous obstruction are sclerosis with 
atrophj', anaemia, and disturbance of calcium metabolism. In bone, 
or where osteoblastic cells occur, disturbances of ossification appear. 
In other tissues — as the kidne}', for instance — marked sclerosis and 
atroph}' are the rule. 

Joint changes observed in hj'pertrophic arthritis are often suggestive 
of circulator}' disturbances. Degenerative changes in the joints are the 
result of active congestion, such as is seen in the later stages of acute 
hyperaemia. Proliferative changes are obser\'ed in chronic inflammation 
with stasis, ^'asomotor spasm acting through the s}Tnpathetic nervous 
system has also been responsible for joint changes. 

Alterations in bones and in joints are often the result of cardiovascular 
and pulmonar}' diseases. Clubbing of the fingers or periarthritic tliicken- 
ings in the terminal phalanges are noted in mitral stenosis and in chronic 
emphysema. Changes in the shafts of the long bones of the legs and in 
the smaller bones of the feet of a hypertrophic nature are noted as a result 
of varicosities. 

Although hypertrophic enlargements of the transverse processes of 
the fifth lumbar vertebra are generally attributed to congenital causes, 
may they not be due to passive congestion resulting in osteogenesis? 
This stasis may be brought about by pehic inflammation, tumors, en- 
largement of the gravid uterus, and also as a result of distensions of the 
caecum in chronic constipation causing interference in the hypogastric 
venous circulation. 

Reasoning along these lines, it seemed to me highly probable that 
passive congestion or venous stasis was a factor in osteogenesis or new 
bone formation. In the furtherance of this idea I performed the following 
experiments. 

In Februar}' and March of 1930, 1 operated on five dogs at the labora- 
tories of the Northwestern University hledical School, through the 
courtesy of Dr. A. C. Ivy. 

* Read before the Chicago Surgical Society, March 3, 1933. 
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The clogs 
were anaesthe- 
tized and pre- 
pared aseptically 
for laparotomy. 
By the abdomi- 
nal route the 
lumbar veins 
were exposed at 
their junction 
with the venae 
cavae. The vis- 
ceral peritoneum 
was split by 
blunt dissection 
so as not to in- 
jure the sj^mpa- 
thetic nerves, 
venae cavae, and 
abdominal aorta. 
E\'ery precaution 
was taken to 
aAmid injury to 
the nerve supply 
to the veins. 
Silk ligatures 
were placed on 
the veins, one 
above the othei. 
to assure com- 
plete ligation. 
It was observed 

that the veins below the ligatures dilated immediately to about tv ice 
their normal size. All five dogs of this series were subjected to tns 

same technique. . , 

Dog 1, an adult male, died within four days after operation ue o 
hemorrhages from the bowels. On postmortem examination it was oun 
that there was considerable obstruction to the venous circulation. ^ 
The other dogs lived for two years — that is, until the fiist pni 
February, 1932 — when they were killed, and their lower thoiacic an^ 
lumbar spines removed for study. Each dog was roentgenograp 
frequent intervals, from a period three months after operation u 
disposed of. The changes shown in the roentgenograms of some o 
animals were those of rarefaction and decalcification, with loss o c^^^^ 
tinuity of the bony outline at the anterior margins of the bodies o 
vertebrae from the twelfth thoracic to the fifth lumbar. 



Fig. 1 

Upper half of illustration shows the intervertebral space 
filled in by cartilage. This cartilage has replaced the fibrous 
tissue of the annulus fibrosus fibrocartilaginous intervertcbralis 
and the nucleus pulposus and has extended bej’^ond the inter- 
vertebral disc. 
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Fig. 2 


Shows two adjacent vertebrae ■nith intervening intervertebral space. Xote 
proliferation of cartilage cells, involving the nucleus pulposus, perforating the 
inten’ertebral disc, and extending into the body of the vertebra below. 



formation are in evidence. 
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Fig. 4 


Bisected spine of Dog 5. It 
includes all of the lumbar 
spines and two and one-half of 
the dorsal. From above up- 
ward there appears a tumor- 
like bonj" outgrowth on the 
anterior surfaces of the verte- 


In tlic gro.s.s .specimen, the spine of Dog 2 
showed 3'ellow patches in the marrow of the 
bodie.s, close to the articular margin. These 
patches were more or less irregular in out- 
line and harder in consislenc}’’ than the unin- 
volvetl bone. Some of these patches extended 
through the epiphysis and involved the nu- 
cleus piilposus and the annulus fibrosus fibro- 
eartilaginous intervertebralis (Fig 1). Dog 3 
showed onlj' one lesion. This was a herniation, 
or, to be more exact, a proliferation of carti- 
lage cells into the bod}’’ of the third lumbar 
vertebra (I'ig. 2). This change is unlike that 
described by Schmorl, in which the gelatinous 
nucleus pulposus herniates or is displaced as 


a result of pressure. 

Dog 2 and Dog 4 show’ed practically 
the same changes. Dog 4 showed prolifera- 
tion of cartilage in the intervertebral space to a 
greater degree than occurred in Dog 2. Is- 
lands of eartilage cells replaced fibrous tissue 
in the intervertebral spaces. The proliferat- 
ing cartilage extended into the nucleus pul- 
posus, forming nests of cartilage cells. Some 
of the bone trabeculae in the bodies undei- 
■went resorption w’ith replacement by fibious 
tissue and newly formed osteoid tissue. 

Dog 3 (Figs. 2 and 3) showed in the in- 
tervertebral space between the second an 
third lumbar i^ertebrae a proliferation o 


cartilage cells, filling the intervertebral space, 
displacing the fibrous tissue at the peripheiy, 
and obliterating the nucleus pulposus. 
intervertebral disc at the center of the uppci 
border of the third lumbar vertebia 
perforated by the cartilage-cell formation an 
these cells extended into the body of the ^ ei e 
bra, displacing the bone trabeculae an 
ing bone absorption at the point of car i a^ 
extension. Giant cells were seen along 
edges of the bone trabeculae. There n 
little change present in the spine of t us 
beyond that stated above. The di eren 


brae. This outgrowth of bone , , j i .u.vU pvtends from one 

seems to extend from each body outward and forms a nodule v hicn ■ loose 

articular surface to the other. These nodules consist of young osteoid tissi 


fibrous stroma. 
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between a herniated nucleus pulposus and the condition found above is that 
the cartilage proliferation filled most of the intervertebral space, perforated 
the intervertebral disc, and extended downward into the bodj^ of the 
vertebra. The herniated, or rather the proliferated, cartilage tissue does 
not resemble the tissue of the nucleus pulposus. 

Lang° states “that in far advanced arthritis deformans, the so called 
cartilage nodules are observed; these are situated in the marrow spaces of 
the spongy bone”. According to Pommer and Lang the cartilage nodules 
can originate in two ways: first, as callus resulting from microscopic frac- 
tures; and second, as fragments of joint cartilage that are broken off and 
transported as emboli along the capillaries and lymph vessels and grow 
where they lodge. 

In the specimens of Dogs 2 and 3, the proliferation or extension of 
cartilage cells occurred at the points where the intervertebral disc was 
perforated. The cartilage cells extended from the region of the inter- 
vertebral space, where cartilage cells normallj' are found. 

Dog 5 showed the greatest amount of change. Before the dog was 
killed, he experienced some difficulty in walking. He held his spine rigid 
and walked carefullj'. Muscle rigidity and immobility of the spine were 
present. On physical examination there appeared to be a marked infiltra- 
tion of the tissues of the lower regions of the spine. 



Fig. 5 

Same as Fig. 4, showing one of the vertebrae with new bone formation on the 
anterior margin. Note the separation of these bony masses bj- fibrous tissue 
strands or septa. 
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'J'lic ciiliro spine was removed for study and was bisected throughout 
its entire length (Fig. -i). Bony processes were found on the anterior 
surface of the twelfth tlmracic vcrtel>ra and on each of the five lumbar 
vertebrae. This newly formed bone was well defined on the twelfth 
vertebra, aiul the bony jrrocesses on the other vertebrae progressively 
increased in size, so that those on the third and fourth lumbar vertebrae 
were of considerable size (Fig. 5). d’hese processes seemed to extend out 
from the middle of the body, projecting beyond the surface of the vertebra 
and obliterating the anterior vertebral border. The color was pinkish 
yellow. Each bony process extended from one articular margin to the 
other, so that the full length of the vertebra on the anterior surface was 
covered b}’ this osteoid tissue. 'I’hese bony masses were almost alike in 
form, the third and fourth lumbar vertebrae having the largest growths 
upon them. There airireared to be no bridging across the intervertebral 
spaces from vertebral border to adjacent vertebral border, such as one 
sees in ost co-arthritis. The proce.sses seemed to have originated from 
within, and to have extended outward beymnd the surface of each body. 
The bony^ processes in the third and fourth lumbar bodies seemed to be 
divided into two or three bony' masses by connective tissue septa, which 
could be made out with the naked eye. 

On microscopic examination these bony masses rvere found to be 
composed of osteoid t issue. This tissue was arranged in masses separated 
by a loose fibrous stroma (Fig. 6). In some places bone trabeculae could 
be seen to project into the fibrous stroma, and these trabeculae were lined 
with osteoblasts (Fig. 7). The processes in the third, fourth, and fifth 
lumbar vertebrae appeared to be quite far advanced and islands of mature 
bone were abundant. The osteoid tissue showed no lime deposit, staining 
red with hematoxylin and eosin. The twelfth thoracic and the first 
lumbar A'ertebrae showed more progressive changes. The young osteoi 
tissue Avas not so far achmneed in the development as it was in the Ion ei 
lumbar vertebrae. Here the fibrous stroma Avas more abundant. Hov- 
eA'er, the fibrous tissue Avas quite generally distributed, and Avas permeatec 
by the osteoid tissue Avhich spread out in eA'ery direction. In the centei o 
the bodies the mature bone shoAA'ed regions of bone absorption and this same 
A'ariety of osteoid tissue lying betAveen a loosely arranged fibrous stioma. 

One receiA'ed the impression that there Avere three processes aetb e j 
present, — first, bone absorption (an osteolysis); second, a fibrous tissue 
proliferation ; and third, a metaplasia of connective tissue Avith neiA one 
formation (osteogenesis). ^ 

It AA'as decided to attempt, by passiA'e congestion, to produce c 
in a joint that could be studied AA'ith more ease than could the joints o i^ 
spine. The knee Avas selected, therefore, and in June, 1931, Hog 
operated upon by ligation of the branches of the femoral vein aboA e 

knee joint. _ 

The knee AA'as prepared as usual by shaA'ing and aseptic 
Ether anaesthesia Avas used. An incision AA’as made on the inner s 



EXPERIMENTAL PRODUCTION OF ARTHRITIS 


667 



Fig. 6 

Same as Fig. 5 (X 40), showing the bony structure and fibrous tissue strands 
which separate the osteoid tissue. 



Fig. 7 


A portion of Fig. 6 (X 80). Note the osteoid tissue and mature bone. Xote also 
the e-\-tensive fibrous stroma, the bone trabeculae, and osteoblasts clinging to the 
surface. There is also present considerable vascularization. 
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the joint, al)ovo the palclla. The bi-anches of the femoral vein, which 
diain the l\.nec, ■were isolated and ligated. No oedema or apparent dis- 
ability followed this operation. This dog (Dog 0) was kept alive until 
March 1932. A roentgenogram of both knees was taken in the early part 
of March. Ihe operated knee .showed some indefinite changes on the 
articular surface of the femur, — a rarefaction in the outer condyle. There 
was no evidence of destruction of tiie articular cartilage and no new bone 
formation. 'Ihe patella presented irregularitj" of its margins with a loss 
of .surface continuity. 



Fig. S 

Photogi’aph of condyles of femur showing three lesions. The one on the 
outer condyle to the left and below shows a rounded depressed area of the 
articular cartilage, with the subchondral vessels showing through. The small 
ho 2 ’seshoe-shaped area on the inner side of the condyle contained a necrotic bit 
of material; after its removal it left a defect as in Fig. 9. The area above the 
condyles was discolored but not depressed and showed the vessels through. 


The dog was then killed and both knee joints were opened for study. 
The knees were opened by cutting the quadriceps tendon; the patella was 
dissected downward; all care was used not to injure the articular cartilage 
surfaces. 

The knee that was operated on presented a sticking appearance. 
The synovial membrane and fat pad showed congestive changes; these 

• _1 J_ 1 1 ^4- 4-K^ V. -f + o pni". t.O t'llG 
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* Photograph of the articular margin of the femur in Fig. S, showing a defect which 
looks like an artefact. This is due to the removal of the necrotic mass, le3\'ing a 
thin portion of cartilage covering the bone. 


surface, close to the intercondj'lar notch, tvere seen patches of fine web-like 
granulation tissue. This pannus spread over the articular cartilage of 
the outer condyle bordering on the attachment of the crucial ligament and 
extended to a defect in the cartilage to which it was attached at one point. 
The fat pad also showed areas of increased vascularization. These ap- 
peared as red streaks. The congestion extended to the ..ligamentum 
mucosum at the intercondylar notch. 

The articular cartilage on the external condyle of the femur showed 
three lesions (Fig. 8). One lesion, Ijing immediatel3' above the lower 
surface, was about two centimeters in circumference, round, depressed, 
with edges well defined, and shghtlj” elevated. The cartilage on the 
surface appeared as if it had been shaved off or worn through, lea^-ing a 
bluish surface through which could be seen the subchondral vessels. 

A second lesion was seen on the inner surface of the condj'le, at the 
attachment of the crucial hgament. This lesion was punched out and 
contained a dark clot-like mass of necrotic material. WTien this was 
removed it left a definite defect, irregular in outhne, with sharp borders. 
Pannus from the syno%Tal membrane extended to the border of this defect. 

The third lesion was in the region above the cond3'le and was not 
ulcerated or depressed, but was sUghth' discolored, bluish gra3', and the 
vessels of the subchondral bone could be seen through it. 

Microscopic examination of the lesion on the inner border of the 
external cond3'le revealed a loss of continuit3’ of the surface (Fig. 9). 
There appeared in this area an absence of articular cartilage surface 
leaving a crater-like defect. A thin la3'er of cartilage stiU remained, 
covering the subchondral bone. The area looked veiw’ much like an 
artefact, but this was perhaps due to the wiping out of the necrotic ma- 
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terial that filled 
it. In this re- 
gion the surface 
cells were com- 
pletely gone. 
The cells that re- 
mained covering 
the bony surface 
appeared 
shrunken and de- 
nucleated. The 
spongiosa 
showed an ab- 
sence of lime 
salts, and the 
bone lamellae 
showed areas of 


Fig. 10 

A portion of the articular cartilage of the knee joint (X -10), 
showing the articular surface markedly decreased in diameter. 
Note the iierpendicular arrangement of the cartilage cells on the 
surface, the enlarged blood vessels, and the atropliied bone 
trabeculae. Compare with Fig. II. 


osteol)’’sis. The 
marrow spaces 
contained fat. 
In the other of 
the two areas the 


articular cartilage surface cells were destro^md, leaving a thin rim of 


cartilage covering the end of the bone (Fig. 10). This area bordered upon 


practically normal-appearing cartilage on both sides of the defect (Fig. 11). 


The surface cells in the depressed region lay perpendicular; those at the 


adjacent cartilage were parallel, showing that the surface cells were re- 
moved. In the subchondral region there were seen numerous blood vessels. 


The marrow spaces contained fat; there were no osteoblasts nor osteoclasts 
present. These defects were crater-like, and involved about four-fifths of 
the articular cartilage. A thin layer of cartilage yet remained and formed 
the base of the ulcer, which rested upon the decalcified, fatty, atrophic 
bone. In some places the cartilage cells were denucleated, and extended 
to the edges of the defect. The cells in the uninvolved region lay parallel 
to the surface, which is the normal arrangement of the superficial cells of 
the perichondrium. As the involved region nms reached these surface 
cells disappeared, perhaps by chondrolysis, leaving the cells of the deeper 
strata perpendicular in arrangement. At this time no attempt at healing 
appeared, and no sign of inflammation was evident, excepting that the 
vessels in the bone below the cartilage were enlarged and numerous. 
The lesion in the center of the articular cartilage on the outer condyle of 
the femur was found where the greatest amount of pressure of apposing 
articular cartilage occurs. It may be possible that the thinning of the 
articular cartilage surface occurred first from softening as a result o 
circulatory disturbance; or, as Pommer states, from "loss of elasticitj^ 
of the joint cartilage”, or, according to Phemister^, as a result o 
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Fig. 11 

Same as Fi^. 10; a different portion of the articular cartilage away from the 
depressed region shown in Fjg. 10. Note the parallel arrangement of the 
surface cells of the perichondrium. 

contact and pressure of, or wearing down of, the articular cartilage 
surface. 

It is mj’’ belief that these defects, if permitted to progress, would 
eventually become covered over by fibrous tissue derived from the edges 
of the sjTiovial membrane. This behef is based upon the changes which 
were found in the sjmovial membrane bordering on the ulcerations. The 
sjmovial fringes were hj-peraemic, and thickened, and showed a tendenc 3 ' 
towards pannus formation. Also, the patella showed a degenerative 
change, in that its edges were irregular, and its surface presented a loss of 
continuitjN Microscopicalh^ it presented a loss of hme deposits, and 
atrophic bone trabeculae with fattj’ marrow spaces. 

Thus, there were present a destruction or ulceration of the articular 
cartilage of the femur and a chronic hj-perplastic sjmovitis. The changes 
in the articular cartilage of the femur were of a chondroh'tic nature. 

In March, 1932, two more dogs were operated on in a manner similar 
to that used for Dog 6. The branches of the femoral vein above the knee 
joint were ligated. The dogs were kept alive for two months and were 
then kiUed. 

The knee of Dog 7 was then opened and showed (Fig. 12) a defect of 
the articular cartilage on the outer condjde of the femur. This defect 
was irregular in outline and bordered upon the sjmovial membrane sur- 
face, close to the intercondjdar notch. Small grajish patches were present 
in the sjmovial membrane surface. These looked like calcified areas. 
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Fig. 12 


The synovial membrane itself 
showed hyperaemic areas. Mi- 
croscopically there was present 
no inflammatory reaction in the 
arlicular cartilage, nor in the 
spongiosa. The bone trabecu- 
lae, however, appeared decal- 
cified and atrophic and showed 
areas of degeneration. These 
changes were somewhat like 
those found in Dog 6. 

Dog S developed a severe 
case of mange and died. The 
knee of this dog was not 
investigated. 

SUMMARV AND CONCLUSIONS 

In these experiments 
changes were produced of a re- 
generative nature in the spines, 
and of a degenerative nature in 
the knee joints of dogs. The 
changes in the spine were car- 


Dog 7. Defect on outer condyle of femur proliferation and new 

produced by ligation of femoral vein branches. , ° . t l 

Dog was kept alive for two months. Note bone formation. In each o 

widespread calcified areas (the chalk-like three dogs the changes took 

flakes in the photograph). , . ^ -4. 

place in the intervertebial 

spaces and in the fibrosus annulus intervertebralis. Islands of cartilage 
cells were seen in the bodies at their peripheries and below the inter- 
vertebral discs. In the spine of one dog there w'as a proliferation o 
cartilage into the body of the third lumbar vertebra and formation o 
osteoid tissue. In one dog masses of new bone were found on the an- 
terior surfaces of five lumbar and one thoracic vertebrae. In this dog 
young osteoid tissue and new bone were present in the body and exten e 
beyond the anterior surface. The changes were more pronounced in the 
lumbar vertebrae and corresponded to the region of the ligated veins. 

Microscopically there was shown a proliferation of cartilage cells, an 
these cells were distributed irregularly through the bone trabecu ae. 
Osteoblasts were present on the borders of the osteoid tissue, and in ot er 
regions nests of osteoclasts were evident. The marrow spaces contame 
fat, and the hemapoietic tissue was decreased in amount. In other regions 
the trabeculae appeared to be normal with some increase of t e m er 


cellular elements. 

The dogs of this series were all kept alive for practically t 
length of time,— that is, two years; so that the bone changes were o 
same duration. Dog 6 and Dog 8 were the only animals kept alive 
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shorter period, — i.e., two to six months; so that in these dogs were not 
seen the advanced processes present in the others. One may deduce from 
these experiments that proliferation, or rather new bone formation, resulted 
from venous stasis. The control animals showed no such changes. 

I wish to extend m 3 - gratitude to Dr. R. F. Zeit and Dr. A. C. IV 3 - for the materials used 
at Northwestern Universit 3 ’ Medical School, and the assistance given me in the further- 
ance of these experiments. 
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LEG LENGTHENING IN ADULTS 

UV JOSKI’II S. UAHH, M.I)., AM) FRAMC K. OHEH, M.D., 

U OSTON , MASS A C H US ETTS 

The procedure known ns lof? IcnKfkeninp; lias become standardized to 
such an extent that it is bcinp; used in most of the larger orthopaedic 
clinics. Tlie original work of Codivilla* and Putti- gave proof that the 
operation was feasible. It remained for Abbott** to devise a simple de- 
pendable apparatus and to standardize the operative procedure. Since 
his first report, in 1927, of six discs succcssIiiUy lengthened, the method 
has been used on litcrallj^ hundreds of children. In well selected cases the 
operation lias pro\-cd itself .safe and worth while. However, a careful 
revic\y of the literature reveals that the cases reported as lengthened by 
the Abbott method are, without exception, children under the age of six- 
teen. There are a few isolated ca.se reports of malunited overriding frac- 
tures of the femur in adults being reduced b}’- heav}’- skeletal traction, but 
no .series of cases has been found in which shortening due to unequal 
growth of the legs was o\-crcomc. 

Magnuson’s * e.xperimental work proved that about two inches could 
bo safely obtained. The purpose of this paper is to report five young 
adult cases in which leg lengthening has been done. In each, the cause of 
the shortening was infantile paralysis. 

Figure 1 shows the leg-lengthening apparatus as used at the present 
time. The technique of lengthening as used in these cases is essentially 
that of Abbott, but the apparatus has been altered somewhat. Each of 



Fig. 1 


Leg-lengthening apparatus. 
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the pins is movable at either end, so that an}^ tendenc3' of the bone frag- 
ments to angulate can easilj' be overcome bj' the proper adjustment. 

The tcndencj’ of the foot to assume a position of equinus and valgus 
during leg lengthening has been noted b3' ever3’ one who has had expe- 
rience with this procedure. This occurs in spite of tenotom3' or length- 
ening of the tendo achillis and double osteotom3" of the fibula. For this 
reason it is best to defer stabilizing operations on the foot until the leg 
lengthening has been done. The foot can then be placed in the correct 
weight-bearing position. 

Case 4 in this series developed such an equinus during leg lengthening 
that a reconstructive operation on the foot was necessar3'. An ordinar3' 
foot rest will not prevent the occurrence of this deformit3'. To overcome 
this difficult3', a plaster boot, incasing the foot and extending up the 
posterior calf, has been tried in two cases. In addition, an attempt has 
been made to overcome the tendenc3' to valgus deformit3' of the foot b3’’ 
turning up the outside turnscrew about one-eighth of an inch more than 
the inside one, which tends to force the foot into a fittle varus. This pro- 
cedure has been successful in holding the foot in the correct position in the 
two cases in which it has been used. 

CASE REPORTS 

Case 1. M.E.3V. This patient was a single white girl of twentj*. She was first 
seen on June 5, 1919. She had had infantile paralysis when two j’ears old, invobing 
chieflj' the left leg. Progressive shortening of the leg occurred until, when seen in 192S, 
the left leg was found to be two and three-quarters inches shorter than the right, as 
measured from the anterior-superior spine to the sole of the foot. She used a long caliper 
brace and a two-inch cork high sole. 

Leg lengthening was done on June 19, 192S, and at the same time transplant of the 
flexor communis digitorum to the os calcis was done. Abbott’s method of leg lengthening 
was used. Convalescence was uneventful. On August 10, 192S, the leg-lengthening ma- 
chine was removed and a cast applied. Union was somewhat delayed, due to slow callus 
formation, and the patient began to walk with a brace September 19, 1929. There was 
shortening of the leg of one-quarter of an inch at that time. In December 1929, the 
patient felt some pain in her left leg and x-rays showed a subperiosteal trans^'erse fracture 
of the left tibia at the junction of the lower and middle thirds. On Februaiy- 2S, 1930, 
x-raj’S showed the fracture completely healed. On May 21, 1930, an osteotomy of the 
left tibia just below the knee was done to correct the knock-knee. Convalescence was 
uneventful. The patient was last seen September 14, 1931. The left leg was one- 
quarter of an inch short. She walked with practically no limp n-ithout a brace, but 
had not yet been able to completely discard it due to the weak quadriceps. She was 
much pleased with the result, as she was freed from the necessity of using a high sole and 
rarelj’ used a brace. 

Case 2. M.M. This patient was a single white girl of twenty-nine, first seen on 
November 16, 1929. She had had infantile parah’sis when thirteen months old, invoh-ing 
her left leg only. The patient wore a long brace nith an inside sole plate and a shoe with 
a three-inch cork sole. Theleg was three and one-half inches short, as measured from the 
anterior-superior spine to the sole of the foot. Most of the shortening was in the lower 
leg. There was sufficient quadriceps and hamstring power to justify an attempt to get 
rid of the brace and high sole by leg lengthening. 

On December 2, 1929, leg lengthening was done after the method of Abbott. The 
lengthening was begun seven days after the operation and was stopped on February 1, 
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1930, ill wliicli time a Kaiii of two and one-qiiartor inclics Iiad been made. The Icg- 
Jengfhening rnaeliine was removed and a i)las(er ca.sf, was ai)plied from tlic toes to the 
gioin on I'elnnaiy I.”), 19.30, whieh was worn for twelve weeks. W lien seen in November 

1931, .she wa.s working, without, apimratus, .standing on lier feet a great deal. She 
walked witli lier knee lield quite stifliy, due to tiftcen degrees’ fjcrmanent knee flexion. 
Tin's has been eorreeted by osteotomy of the up|)er end of the tibia. When last seen she 
was walking t.wo or three miles daily wifhr)Ut. aid, e.veept for occasional use of a cane. 
She was entirely satislied with the result., as she had been en.abled to discard a long brace 
and !i heavy high sole by the operation. 'J'he leg was in good alignment, one and one- 
quarter inches short. As part of the shortening wjis comj)en.saicd for b}’ cquiniis of the 
foot, she was able to we.ar an ordin.ary shoe. 

Cask 3. W . II. was a single white boy of eighteen. He was fiist seen on Ma}' 25, 
1921. He gave a history of having h.ad infantile paralysis wlicn lie was a 3 'ear and a half 
old. Both legs were alTeeled, but the left one had returned practicall 3 ^ to normal. The 
right leg required a long brace. He was c.arried along under conservative treatment, 
ph 3 ’siotherai\v, and exercises, and a long caliper brace on the right, until .Inly 7, 1930, 
when a right erector spinac transplant (Ober"’) was done. Postoperative recovei^' was 
uneventful, and on ■Iul 3 ’ 23, 1930, a Hoke arthrodesis and countersinking of the astragalus 
(Brewster*’) was performed on the right foot. At the same time a plastic operation, 
after the method of Gill ", was done on the knee for recurvatum. 

When seen on Februaiy 2-1, 1931 , the foot was in good jiosition; no h 3 'perextension of 
the knee was permitted; the erector spinac transplant was functioning well; and the 
gluteus maximus and medius limp had practicall 3 ' been overcome. The right leg was 
found to be three inches short, and it was decided to do a log lengthening. This was done 
on March 30, 1931, aftci' the method of Abbott. A ])lastcr boot, incasing the foot and 
extending up the posterior calf almost to the knee, was applied after the operation. This 
held the foot in neutral and prevented the occurrence of equinus deformit 3 " as the length- 
ening proceeded. The lengthening apparatus was removed Ma 3 ' 28, 1931, and a plaster 
cast applied, which was removed December 2, 1931. The leg was quite solid in good 
alignment. There was no shortening, — t.c., three inches had been gained in length. 
The patient is now walking about two miles dail 3 ’’, using a cane part of the time. He 
walks well and uses no apparatus. 

Case 4. G.S., an unmarried white girl of twent 3 "-three, was first seen on June 11, 
1930. She had had an insidious onset of p.aral 3 'sis of her right leg when nine months old. 
The patient u’ore a long, J'ight, caliper brace and a shoe with a coi-k sole, three and a half 
inches high. The leg was four and one-eighth inches short, all but one and one-half inches 
of the shortening being in the lower leg. The quadriceps was strengthened by trans- 
plant of the sartorius and tensor fasciae femoris to the patella on October 17, 1930. 

On November 14, 1930, the right leg was operated upon after the method of Abbott. 
The lengthening was begun eight days later. It proceeded smoothly, and the lengthening 
was stopped on December 30, 1930. The apparatus was removed on Januaiy 23, 1931, 
and a plaster cast applied from the toes to the groin. The cast was removed March 23, at 
which time it was found that union of the leg was quite solid. There was a total gain of 
two and five-eighths inches in length. The knee transplant functioned well. The foot, 
which before operation had been in very slight equinus, was now in forty-five degrees 
equinus, making it practically impossible for the girl to wear a shoe. On May 25, 1931, a 
wedge osteotomy of the foot in the mid-tarsal region was done and a plaster cast applied. 
This was removed six weeks later and weight-bearing with crutches was started. IVhen 
seen in January 1933, the right leg was found to be one and one-quarter inches short, 
measured to the sole of the foot. This'was partially compensated for by the remaining 
mild forefoot equinus. She now walks without a bj-ace or high sole, with the occasiona 
aid of a cane. She is greatly pleased with the result. 

Case 5. M.H. This patient was a single white girl of twenty-si.x, who had infantile 
paralysis in 1908. About ten years ago an astragalectomy for a flail left foot was done 
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with an excellent result. She had three inches’ shortening of the left leg, and walked 
with a marked short leg and gluteus medius limp. 

On .Tanuary 2.3, 1929, the left leg was lengthened after the method of Abbott. The 
apparatus was removed and a plaster cast applied April 11, 1929. She began weight- 
bearing about six months later. When last seen, August 6, 1931, there was one inch 
shortening of the left leg as measured from the anterior-superior spine to the sole of the 
foot. The foot was in excellent position, quite stable. She walked without apparatus 
in ortlinary shoes. The gluteus medius limp was still present. She was well satisfied 
with the result, as she was enabled to discard an unsightly high sole by the operation. 

The average period of disability' due to the operation in this group of 
cases was nine months; the maximum was fifteen months; the minimum, 
five months. There were no deaths and no sepsis occurred. As com- 
pared with x'ounger children, the lengthening must proceed a little more 
slowh' and there seems to be a little more pain and discomfort during 
the lengthening. No case, however, required more than an occasional 
dose of morphin, and most of them required neither hypnotic nor sedative 
after the first week postoperative. Pain during the lengthening is usu- 
ally' referred to the lateral aspect of the ankle and dorsum of the foot, sug- 
gesting that the stretching of the peroneal nery'e is the cause. One or two 
days' rest relieved the sy-mptoms as a rule. 


Table of C.ysEs 
Lengthening 


Case 

Age 

Shortening 

Obtained 

Complications 

End Residt 

1. M. W. 

20 

254 inches 

2li inches 

Fracture of tibia lla 
j'Ts. after lengthening 

Good. Walks with- 
out apparatus. 

2. M. M. 

29 

33 ^ inches 

23f inches 

None 

Excellent. Patient 
discarded long brace 
and high sole. 

3. W. H. 

17 H 3 inches 

3 inches 

None 

Excellent. 

■1. G. S. 

23 

43*^ inches 

2 5^ inches 

Foot developed 
marked equinus 

Excellent. Patient 
discarded long brace 
and high sole. 

5. M. H. 

26 

3 inches 

2 inches 

None 

Good. 


The proper selection of cases is of great importance. It does not 
seem yy'orth while to lengthen a leg which has insufficient muscle poyver to 
discard a brace after the operation. It seems best suited to those cases 
which yyill be enabled b5' the lengthening, and other operations if neces- 
sar3q to discard all apparatus on that limb. 

It goes yy'ithout saj'ing that the cooperation between patient and sur- 
geon should be perfect. The surgeon should explain the procedure to the 
patient as carefullj' as possible, estimating the period of disability* as about 
one j'ear. The dangers as well as the benefits should be yveighed care- 
fully* and the patient should be allowed to decide without urging the case 
for or against lengthening. 
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In (he small series here reporled, no case lias been “lost track of” or 
has been uncooperat ive. lOach one has been enabled to discard a brace or 
high sole or both with consecpient cosmetic and fimclional improvement. 
'I’hc follow-up examination has shown a .satlsfacloiy result in each case, 
and each patient has expressed himself as satisfied with the result. 

CONCLUSION 

From the experience gained with (his small group of cases, it seems 
justifiable to conclude that leg lengtlicning in adults will jdeld gratifying 
results if the patients are projicrl}'- .selected and the technique of the 
lengthening and after-care is properfy carried out. 
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enlarge:ment of the intervertebral disc asso- 
ciated WITH DECALCIFICATION OF THE VERTEBRAL 
BODY: A COMPENSATORY HYPERTROPHY 

BV BARCLAY W. MOFFAT, M.D., XEM" YORK, X. Y. 

From New York Posl-Gradiiale Hospital 

It has been noticed by all orthopaedic surgeons that a roentgenogram 
of the spine occasionally will show an increase in height of the inteiwerte- 
bral disc, this structure assuming a biconvex form. The significance of 
this change and the mechanism bj' which it comes about have not been 
investigated. 

In the following five cases these changes in the shape of the inter- 
vertebral disc were most marked and were accompanied b3’’ decalcification 
of the vertebral bodies. These patients all came complaining of backache, 
following slight trauma in four cases, and none in the other. Beside the 
above changes, bj' x-raj' there was found to be fracture of one or more ver- 
tebral bodies as the source of the pain complained of. It is logical to assume 
that these fractures were associated with the underljing condition in the 
spine which led to the decalcification and to the increase in size of the 
intervertebral disc. 

These five cases are outlined below with a brief discussion of the 
etiological factor, where it could be determined, and the process taking 
place in the disc which caused it to assume biconvex to spherical shape. 
It seems a point worth noting that, in the absence of anj’’ local patholog3'^, 
such as osteitis or neoplasm, a pathological fracture of the spine ma3’- take 
place through faulty metabolic processes. 

Case 1. Male, aged sixtj'-four, admitted August 5, 192S, complained of pain in the 
back for the past five 3 'ears and in the hips for the past ten years. Examination was 
negative. Roentgenograms taken at this time are reproduced (Figs. 1 and 2). On 
December 19, 1928, patient was readmitted with paraplegia and loss of sphincter control. 
Xo x-raj's could be taken at this time because of the patient’s condition. Xeurological 
examination made it probable that the man had sustained fresh fractures of the lumbar 
vertebrae with a transverse mj-elitis. He died of hj-postatic pneumonia and a section 
of a portion of the spine, removed at autopsj', is sho^ra (Fig. 3). A microscopic exami- 
nation established a diagnosis of multiple mj-eloma. 

C.ASE 2. Female, aged fiftj'-six, complained of pain in the middle of the back radiat- 
ing about both sides of the abdomen, following a jolt while riding over an uneven road. 
Phj-sical examination was negative except for tenderness over the first lumbar vertebra 
where compression fractime was found (Fig. 4). Patient died within a few daj-s and 
autopsj' disclosed rupture of the aneurysmal varix. A specimen of the spine was not 
obtained. 

C.\SE 3. Female, aged sixt\--one, admitted June 12, 1927, complained of pain in 
the back following a fall six weeks before. Examination was negative e.xcept for e\'idenee 
of root involvement over the distribution of the first lumbar vertebra (protopatliic) and 
twelfth dorsal and second lumbar vertebrae (epicritic). Roentgenograms taken at this 
time are reproduced (Figs. 5, 6, and 7). The basal metabolic rate was plus five per cent. 
Sugar tolerance test was slighth' diminished. 
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Blood chemistry 
findings (fasting) were as 
follows: sugar, 93.5 milli- 
grams per 100 cubic 
centimeters: urea, 13.0 
milligrams; uric acid, 
215 milligrams; calcium, 
7 milligrams. 

The woman was re- 
admitted May 14, 1930. 
In the interval patient 
had been receiving para- 
thyroid at theadviceofa 
local physician. Exam- 
ination at this time 
showed : Blood chemist ry 
(fasting) : sugar, S2..5 
milligrams per 100 cubic 
centimeters; urea 11 mil- 
ligrams; uric acid, 1.7 
milligrams. Two hours 
after the injection of 100 
grams of glucose, the 
sugar was 127 milli- 
grams; four hours after, 
the sugar was S7.5 milli- 
grams and the calcium 
11.3 milligrams. The 
basal metabolism at this 
time was minus thirty 
percent. 

X-rat's on this ad- 
mission showed further 
decalcification of the 
bod 3 ' of the vertebra and 
increase in height in the 
intervertebral disc. 
Phosphorous and calcium 
balance are reproduced. 



Fig. 4 

Lateral \-iew of spine of Case 2 shou-ing fracture of a 
vertebral bodj'. 


Report of Laboratory Ex-^mination 

Patient Examination ^fade 

Xame, Case 3. Age 63 May 2 and 3, 1930. 

Examination Required: Calcium balance for 24 hours. 


Report ^fade 
May 15, 1930. 


Result of Examination 

Blood: Excretion: 


Calcium as Ca 

10.8 mg. per 100 c- c. 

Urine — - 

Volume 

710 c. c. 

Phosphorus as P 
Fibrin 

.Albumin (serum) 
Globulin (serum) 
Total serum proteins 

3.9 mg. per 100 c. c. 

0.4 per cent. 

5.5 per cent. 

2.7 per cent. 

8.2 per cent. 

Feces — 

Sp. Gr. 
CaO 

PrOi 

MeO 

Weight 

1.010 

0. 12 grams 
1.34 grams 
0. 16 grams 
110 grams 

Intake in Food: 

Calcium as CaO 
Phosphorus as PjOj 

l.OS grams 

2. 28 grams 

CaO 

P.-O: 

MgO 

Microseopicallj*: Xo 

l.OS grams 
2.3S grams 
0.4S grams 
fat, no soap, 


some vegetable fiber. 




Fig. 5 

Lateral view of the dorsal spine of Case 3. 


Repout op Ladohatorv Examination {Continued) 


Calcium Balance: 



Intake in food 

1 . 08 grams CaO 

CaO in urine 1 

Output in feces 

1 . 08 grams CaO 

Ratio 

Output in urine 

0.12 grams CaO 

CaO in feces 9 


Balance 

Phosphorus Balance: 
Intake in food 
Output in feces 
Output in urine 


— 0 . 12 grains CaO 

2 . 28 grains P2O5 
2 . 38 grains PsOs 
1 . 34 grams PsOs 


Balance — 1 . 44 grams PsOs 


PsOs in urine 1.0 

Ratio 

P2O5 in feces 1.7 


MgO in urine 1 

Ratio = — 

MgO in feces 3 


Magnesium E.xcretion: 






H. W. MOFFAT 


6S‘J 


Case i. Female, 
iiRed sixty-one, com- 
I)Iainecl of pain in the 
l)ack, tlie result of a jar 
she received while riding 
over an uneven road, 
t w o e a r s before. 
Roentgenograms of this 
patient are reproduced 
(Figs. 8 and 9). 

Case 5. Male, aged 
nineteen, eomplained of 
p:iin in the back with no 
history of trauma. The 
i-oentgenograms are re- 
produced (Figs. 10, 11, 
'and 12). 

Physical examvia- 
lion: Roy was typically of 
the pituitary d 3 'strophic 
type. Spine was kjT>hot- 
ic about the t welft h dorsal 
vertebra. Sugar toler- 
ance test confirmed the 
diagnosis of hj’popitui- 
tarism. During his stay 
in the hospital, patient 
])a.ssed some blood in the 
urine which was une.x- 

plained by p.velogramand 

c.vstoscopj'. Patient was 
given parath 3 Toid and 
calcium lactate and dis- 
charged three small cal- 
culi. He was discharged 
from this hospital to the 
care of the writer at an- 
other hospital where his 
medication was contin- 
ued. From this latter 
hospital he was dis- 
charged to his home to remain in bed. However, on the second da 3 ’' after discharge, the pa , 
tient decided to dress and died of acute dilatation of the heart. No autops 3 " was a ov e 

The study of these cases was undertaken in an attempt to discoA^er 
what had happened to the spine and why. The process seemed to be one 
of osteoporosis of the bodies with secondary changes in the interA^ertebra 
discs. Obviously, the body changes AA'ere due either to replacement o le 
normal bony tissue by malignant cells, or to decalcification. In Case 
autopsy showed the first of these conditions to be present, but it Avas ruled 
out in the others. In these latter cases, Avhere it AA^as possible, a stu j 
Avas made to determine the cause of the loss of calcium from the verte ra 
body and in one. Case 3, the evidence AA'ould point to a faulty dieUis le 
cause of the loss of calcium from the spinal column. In another. Case , 



Fig. S 

Lateral view of the dorsolumbar region of the spine of 
Case 4, showing compression fractures of the bodies of two 
vertebrae. 
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there was definite 
evidence of pitui- 
tary dysfunction. 

The assump- 
tion of the spheri- 
cal form bj' the 
disc has been at- 
tributed by 
Schmorl, who of 
the various ob- 
servers has written 
most extensively of 
this condition, to 
expansion of the 
nucleus pulposus, 
due to release of 
pressure, the result 
of softening of the 
adjacent bodies. 

As the cause of this 
latter condition, 

Schmorl suggests 
chronic disease. 

It would seem 
to the writer that 
there are several 
aspects which sug- 
gest that the proc- 
ess is one of 
compensatorj’’ hy- 
pertrophy, rather 
than release of 
pressure from an 
elastic nucleus. 

First : The disc 
shown in Figure 11, 

which is almost LateralviewofthelumbarspmeofCase4showingt\T)icalchanKes. 
globular, would 

suggest an extraordinarj' degree of expansibility of this nucleus, were this 
the true cause of the enlargement. ^Moreover, as Schmorl has pointed 
out, this nucleus is seldom to be found centrallj' located in the disc, which 
would again make unlikely the assumption of so nearly spherical a form. 

Second: In the sections shown by Sicard, Belot, Coste, and Gastaud, 
their Case 2 shows intact discs in spite of collapse of the adjacent vertebral 
body by metastatic cancer: whereas their Case 3 shows enlargement of the 
discs with invasion, also by metastatic cancer of the adjacent bodies. 
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j Fig. 10 

Anteroposterior view of lumbar spine of Case 5. 

In connection with these cases, it seems significant that their Case 3 
showed evidence of metastasis to the spine fifteen months after onset of 
the primary tumor; wliereas, in their Case 2, this period of time was two 
months, — that is, though there was a release of pressure in both cases by 
destruction of the Amrtebral body, in their Case 3 alone was the process so 
gradual as to admit of compensatory hj'-pertrophy. 

Third: The photomicrographs Figures 15 and 16 shoAV eAudence of 
the extension of the reparathm processes healing the fracture of the 
cartilaginous layer to be from AAuthout inAA’ard, AA^hich aa^ouM seem un- 
likely Avere there a force acting in a centrifugal direction, as implied by the 
theory of the elasticity of the nucleus. Weigert’s elastic tissue stain 
failed to reAmal elastic fibrils in either section. 

Fourth: Photomicrographs (Figs. 18 and 19) shoAV that there is an 
increased density of the tissue in the case of the pathological specimen as 
contrasted AAuth the normal, AAoth the occurrence of fibrocartilage. 

Fifth: The calcium laid doAvn in the spinal column in Case 5 (Fig. 
11) under medication, AA'as deposited exclusiAmly in the discs. This AAmuId 
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l.iihM'iil viinvof (he himhiir Hpiiio of Case !) (aken art,er (lie admiiiis- rjalcrnl view of the (loi'Holiimliar repiion of Ca.so r>, showing eom- 
tialion of medical.ioii, aliowiiin caleidcation of (ho inforvcHolirnl discs prcssioii fmeluros of voi tcliial bodies, 
and loss of (ho ealciiiin eoidonl of the bodies. 
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Fig. 15 

Pathological specimen showing rupture of the cartilaginous layer with 
hemorrhage from without into the intervertebral disc. This represents the 
first stage of repair. 

be more likelj’^ to occur in this type of tissue in a state of hyperplasia. 

In conclusion, the tvriter believes that, whenever an increase in the 
height of the disc is encountered in an x-raj- of the spine, it should be 
considered evidence of disturbance of some sort in the adjacent vertebral 
bodies and the character of this disturbance should be determined whenever 
possible to avoid further impairment of the integrit 3 ’ of the spinal column. 

SUMMARY 

Five cases of pathological fractures are outlined, in which the changes 
shown bj' x-raj^ were found to indicate the decalcification of the vertebral 
bodies and enlargement of the inten-ertebral discs.' 

This enlargement is believed to be due to a hj'pertrophj' of the cellular 
elements of the discs, rather than to expansion of the nucleus pulposus. 

The occurrence of these enlarged discs in an x-raj' of a spine is indic- 
ative of impairment of the integritj' of the spine. 

Pathological fractures maj' occur in vertebral bodies without local 
disease, as the result of faultj’ metabolism. 

.Acknowledgment for invaluable aid is due Dr. John E. Mc'Whorter of New York, 
pathologist, and Dr. William G. Herrman of Asbuiy Park, roentgenologist. 
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From the Drimrlmcnt of Orlliopanlir Snnjcri/, Hdknic Ifo.sinlol, New York 


( y.sls of the semilunar cartilaj^es arc rarolj' reported and a review of 
the literature has disclosed only ten eases involvin'^ the internal (Table I) 
and about fifty involving: the external cartilage. 

A stud}' of t he pal holofrical reports of eases shows the wide divergence 
of opinion that exists regarding their mode of production. The old Ger- 
man view was that these cysts were compare l>le to ganglia and arose as the 
result of a degenerative proce.ss from deficient nutrition following trauma. 
Ollerenshaw believes the cysts arc embiyologic in origin, developing from 
the preexisting spaces in the cartilage.s, but in general most of the other 
observers are inclined to the view that they are related to ganglion forma- 
tion, the method of their production being a mucoid or m5Lxomatous 
degeneration. 

In this condition there is usually a histoiy of previous trauma to the 
knee joint, though at times it may be quite difficult to determine its exact 
relationship. The patient walks with a limp, complaining usually of no 
acute pain but of a dull ache in the joint. There is rarely a history of 
locking. 'I’he knee sometimes reveals veiy little on inspection. Fre- 
quently there is a well defined sensitive mass seen over the cartilage af- 
fected, which becomes more prominent when the knee is semiflexed, but 
in the case here reported no mass Avas visible. The extremes of motion 
are usuall}'’ restricted. The roentgenograms rarel}’’ reveal an3'’thing of 
significance. 

The folloAving case is reported: 

A student, male, twenty-two years of age, weighing ISO pounds, was first seen on 
August 5, 1932. Previous to fiA'e years ago lie had had no trouble with the knee whatso- 
ever, but at that time, while pla 3 dng football, he wrenched his left knee. He had to be 
carried from the field, and, according to his description, presented a perfectly character- 
istic clinical picture of a torn left internal semilunar cartilage. Under rest and support 
the knee gradually improved and he was able to continue pla}dng football after a few 
months. 

For the next four years and a half the knee gave him no pain, although it felt “weaker 
and less secure” than the right. In June 1932, six weeks before he was seen by me, he 
injured the knee and had a recurrence of his old trouble. Since that time there had been 
a sense of increased insecurity about the joint and he had had many attacks of very 
definite locking. These had been relieved by forcibly extending the knee, but he had 
had attacks of pain and stiffness three or four times a day. 

Examination showed a well developed male, walking with a slight limp and holding 
the left knee slightly flexed. The knee joint was not enlarged and there were no visib e 
masses noted. There was no sensitiveness on pressure over either the internal or ex- 
ternal semilunar cartilages and no increased fluid. The movements were normal except 
in the extremes of motion. He was admitted to the hospital for an exploratory operation, 
the need for this based mainly on the history of frequent locking. 
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The operation was performed on August 10, 1932. Under an Esmarch bandage and 
general anaesthesia, the left knee joint was opened, using the medial patella incision. 
On opening the joint, a slight increase in the joint fluid was noted. On reflecting the 
patella laterally, it was immediately seen that the internal semilunar cartilage had been 
previously torn and the posterior portion was distorted and frayed. The anterior two- 
thirds was enlarged and thickened. Several small cystic areas, the largest being about 
one-eighth of an inch in diameter, yellowish in color due to their fluid contents, were 
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iiotcti !iR shown id flio (Iniwin^. Tlicro w;i.s a small area over the weight-bearing surface 
of the medial condyle of (he femur which w!is fil)rillatcd, ind no definite erosion could be 
seen. The synovia was hyperf roi)hicd and jjiirjdish in color. The c.vtcrnal cartilage 
ai)pcared normal. 

J he internal cartilage was tlien completely removed. The wound was closed in 
layers and a i)ressurc bandage apjdied from the groin to the ankle. TJie patient’s 
convalescence was uneventful. At present he presents a full range of motion and has no 
j)!iin on weight-bearing. 


'’J'lirougli (ho court 0.S3' of J)r. Douglas Synimcrs, Director, Division 
of Laboralorio.s, Depart incut of Ho.spital.s, Ncu' York City, the pathologi- 
c:il examination is here appended. 


“ ^^acrnsco]i{^■ Extnmudlion: The specimen consists of pearly white tissue measuring 
seven and five-tenths by three and .seven-tenths centimeters. At one edge there are 
multilocular cysts, the contents of which arc thin and wateiy. 

“ Microi^cojnc Exmniudlion shows a groundwork of cartilage. Tiie cartilage cells are 
irregularly scattered through the matrix, sometimes singly, at other times by twos and 
threes. The matrix itself is in places reticulated, in other places hyalinized, the ly'alini- 
zation representing, apparently, direct transformation of the reticulated tissue. Nu- 
merous cyst-like formations arc to be seen in the substance of the cartilage. The origin 
of this appears to take place in the following fashion: First, the cartilage breaks up into 
irregularly rounded or oval, isolated islands of hyalinized tissue, scattered through which 
only a few cartilage cells arc to be made out. Various degrees of solution of cartilage 
can now be followed until the cartilage finalh' disappears cntirelj", leaving behind a cyst- 
likc formation, the walls of which arc composed of more or less well nucleated, reticular 
connective tissue which has arisen in an effort to wall off the autolyzing cartilage. In 
other words, the cysts or cyst-like formations come into being as a result of death of 
cartilage, the necrotic tissue acting as a foreign body which eventually is enclosed bj' 
connective tissue. The end result consists of complete solution and disappearance of the 
hjvalinized and necrotic cartilage, leaving a cj'st-like formation. 

" Hislological Diagnosis: Pseudocj’st formation in fibrocartilage.” 


After the process of hyalinization has begun, the stages of cartilage 
death, liquefaction, and alteration of the connective-tissue cells into 
endothelial-like cells (lining these pseudocysts) by pressure from within 
are all logical sequences. We cannot agree Avith Fisher that these cysts 
are extracartilaginous in character or AAuth Ollerenshaw that they are true 


endothelium with the poAver to secrete. 

We belieAm they are degeneratiA'^e in character, not arising from the 
lymphatics. The external cartilage is more firmly attached to the undei- 
lying tibial bone and is not, therefore, subject to the same degree of 
mobility during moA^ement but, by its location on the outer side of the 
knee, is more frequently exposed to direct trauma. Whether this is a 
factor or not, the deAmlopment of cysts in the external cartilage is muc 
more frequently obserAmd. 

This is the eleA'-enth reported case of cysts of the internal semilunar 
cartilage and here the picture AAms complicated by the case presenting an 
old torn semilunar cartilage, Aidiile in the anterior portion of the interna 
cartilage there AA’^ere found definite multilocular cysts. These AA’ere locate 
AAdiere they Aimuld necessarily receiAm very little of the trauma of Aveig 
bearing and, except for the torn semilunar cartilage, the knee might no 



CYSTS OF INTERNAL SEMILUNAR CARTILAGE 


699 



At left, two islands of hyalinized cartilage surrounded by and separated from one 
another by a la 3 'er of cellular connective tissue. 

At right, pseudocj'st formation, showing at the center an irregularly outlined 
remnant of h 3 'ah'nized cartilage which is parth' dissolved, and lined b 3 ' a condensed 
la 3 'er of connective tissue. 

'Drawing made from slide with Edinger projection microscope (X 100). 

have given evidence of their presence until they had increased in size. 
Certainlj' no chnical evidence of a tumor mass was noted. Therefore, 
this probabl}" represents an earlj- stage in this condition and would 
probably have been unrecognized except for the locking produced bj' the 
torn cartilage. The factor or factors that initiated the hj-alinization of 
these cartilage cells remains a matter for speculation, though trauma 
cannot be overlooked. It is interesting in this connection to consider 
some experimental ivork done bj" IMcWhorter and his associates some years 
ago at Columbia University. They demonstrated that pseudocysts, 
presenting a cell wall of endothelial-hke cells, could be experimentally 
produced bj' injecting into the subcutaneous tissues minute particles of 
sterile celloidin. These cysts resemble those found in the case here 
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'I’ABLE I 


Su.M.MAiiv oi* Casks or Cvsts ok thk Ixtkh.vak Sk.mikun'aii Cautilage 

I’ifKVIOOSEV IlKKOrtTEI) 


••Vulhor 

Date 

Number 

Sex 

Age 

Remarks 

Fisher 

1921 

1 case 

Male 

27 

St nick on inner side of knee 
by iron bar and definite 
lump noticed in six months. 


Allison and O’Connor 

1924 

1 case 

Male 

22 

No history of injury. Had 
noticed lump for three 
months. 

Zadek and JalTc 

1927 

1 case 

Male 

39 

Wrenched knee several 
months previouslj’. 


Bristow 

192S 

2 case.s 

Male 

()9 

No mention of injury". 
Aching pain in knee for 
four months. 





Male 

55 

No mention of injury. 
'Lump noticed for six 
'months. 

Campbell and Mitchell 

1929 

1 

1 case 

Male 

35 

Painful knee five years. 
No history of injury. 

Olleronshaw 

1929 

4 c.nscs 

Male 

10 

Injured knee one year 
previousb'. 





Male 

G 

No history of injury. 




Male 

23 

Previously hurt knee play- 
ing football. 




Male 

33 

1 

No injury. Disability for 
Four months. 


reported and it seems more logical to consider the cystic formations to be 
initiated by trauma. The deficient nutrition to the affected portion may 
cause the cartilage cells to be transformed into islands of hyalinized 
tissue, which become liquefied, and through the process of pressure these 
cyst-like spaces become distended and the altered tissue filling the spaces 
acts as a foreign body. The connective tissue is thereby flattened into 
cells that resemble endothelial cells. 
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Ginn(-ccll tumor of (he lone; bones is rolniivcl}’’ frequent, but the 
oceurrence of such a benign tumor in the spinous process of the second 
cervicjil vertebra is unusual and, io^iether with tlio age of the patient, 
makes the following case worthy of being recorded in the literature. 

Dean Lewis * in 192-J reviewed the literature on giant-cell tumors of 
t he vertebral column and found sixteen cases which, with the case reported 
by him, made (he total seventeen. In his series the youngest was seven 
years of age and the oldest fortjE 'Idle lesion occurred once in the cervical 
spine, six times in the dorsal spine, seven times in the lumbar spine, and 
once in the sacrum, 'Idle location was not mentioned in the remaining 
cases. Metastascs were not found in any of those cases but recurrences 
were noted in two, four, and si.x years after operation. Ossification oc- 
curred in three of these growths. In none was an attempt at complete 
removal made, either because of the possibility of injuring the cord or 
because of the extension of the growth into inaccessible parts. Atoxyl, 
Coley’s toxin, roentgen rajq and radium were used in treatment. Re- 
covery after partial removal or no attempt at removal was noted in 
thirteen of the seventeen cases. 

Geschickter and Copeland " in 1931, in their chapter on Benign 
Giant Cell Tumor, re^delVod two hundred and fourteen cases of these 
tumors. None was found in the cervical spine and relatively few oc- 
curred in the dorsal and lumbar spine. 


A. B. (A-17646), a si.\-year-old boy, of Irish birtli, came to the New Haven Dispen- 
sary July 27, 1932, complaining of stiffness and swelling in the back of the neck. This 
swelling was first noticed two and one-half months previously as a sjrametrical fullness 
which gradually increased in size. At the time of his examination, the boy held his head 
stiffly, slightly forward, but complained of no discomfort in the neck. He played with 
other boys normally and the stiffness of his neck in no way interfered with his activities. 
Past and family histories were without interest. 

Physical examination showed a fairly well developed and well nourished boy m 
good health except for the local condition in his neck. The head was held forward wit 
the neck flexed about twenty degrees and the lateral motion was limited to forty-five 
degrees to either side. The head could be fully flexed on the chest, but backward move- 
ment of the head on the neck was very markedly limited. Forceful attempts to move t e 
head to the side and backward caused only slight discomfort. About two centimeters 
below the occipital protuberance and extending on either side of the mid-line was a sym- 

* From Yale University, Department of Surgery, New Haven, Connecticut. 
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riiefrical, liard, .smooth .swclliriK, tlic.sizoof a tonni.s hall. Thi.s tumor was immovable and 
bcnoat h t ho superficial muscles. When ( he liead was flc.\-cd forward on t he neck, no move- 
ment could he felt in the tumor which appeared to he closely associated with the spinous 
jwoccss of the second cervical vertebra. Pressure over this tumor caused no discomfort 
and no irregularities could be felt. Careful examination of the nose and throat revealed 
no swellinit in the posterior phar\-nx, and in all other respects the physical examination 
showed normal findings. The blood and urine were normal. 

A roentgenograiihie examination (Fig. 1) of the cervical spine revealed the vertebral 
bodies and the interspaces to be within normal limits. There was an e.xpansile, cystic 
tumor involving the spinous and the fransvor.se proce.sscs of the second cervical vertebra. 
The cortex was thin and co.nrse trabcculations were seen within this mass. The mass 
measured ai)i)roxiinately four by four centimeters in thctwogieatcstpresentingdiameters. 

The patient was admitted to the New JIaven Ho.spital on August 30, 1932, with a 
preoporative diagnosis of gi.ant-cell tumor of the spinous process of the second cendcal 
vertebra. Under ether anaesthesia, a mid-line incision was made, extending from the 
occipital protuberance to the fourth cervical spinous process. Dissection was made 
downw.ard and the tumor mass was encountered about one centimeter beneath the skin. 
The shell of this tumor w.as very thin, friable, and the calcified layer was barely percepti- 
ble. Considerable hemorrhage was encountered when the tumor tissue was cut. Bleed- 
ing was controlled by hot wet p.acks. Inside the tumor shell multiple loculations filled 
with blood and soft, grayish, friable tissue were encountered. The trabeculations were 
broken down with the finger, and the contents removed, but. no attempt was made to 
completely excise the tumor. The spinal cord could not be seen or felt, and it was be- 
lieved advisable to remove only the soft tissue of the tumor. The patient was placed in a 
posterior plaster shell and the postoperative recovery was uneventful. 

The specimen removed at operation consisted of two pieces of tissue, measuring 
twenty b}’ twenty by t welve and t wenty by ten by five millimeters respectively, and also 
some smaller fragments. The larger pieces were firm and had irregular, gray-white, and 
in places, hemorrhagic surfaces. The fragments consisted of hemorrhagic osseous d6bris. 

Microscopic preparations (Fig. 2) show that the tumor consisted of neoplastic fibrous 
connective tissue with the cell nuclei and fibers arranged in stream lines and whorls. 
Giant cells are scattered throughout the microscopic fields in a rather uneven distribution. 

In occasional areas they are missing; in others, where small bony trabeculae are present, 
they are more numerous. In the margin a fragment of osseous tissue is seen. The marrow 
spaces of this are filled mostly with a loose fibrous connective tissue with an occasional 


giant cell. 

The patient was kept in the posterior plaster shell for twenty-six daj’^s and then al- 
lowed to sit up with a Thomas collar to support the neck. He was discharged from the 
hospital October 15, 1932. At the time of discharge, the patient was able to hold his 
head erect without support, the tumor was slightly smaller than on admission, and motion 
backward and to the sides was greater. Roentgenographic examination showed no ap- 
parent change in the size of the tumor, but there was slight thickening of the cortex 
posteriorly and some osseous proliferation on the inferior portion of the tumor. 


SUMMARY 

A case of giant-cell tumor of the spinous process of the second cervical 
vertebra is reviewed. A roentgenogram of this tumor is presented (Fig. l)j 
and a photomicrograph (Fig. 2) showing the typical arrangement of the 
fibrous connective tissue and the giant cells is included. 
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TENDON AND MUSCLE RUPTURES 


Clixical axd Experimental Studies on the Causes and Location 
OF Subcutaneous Ruptures 

BY PAUL E. MCMASTER, M.D., CHICAGO, ILLINOIS 
From the Department of Surgery of the University of Chicago 

Following a report the writer of late spontaneous ruptures of the 
extensor and flexor poUicis longus tendons subsequent to Colles’ fracture, 
the subject of rupture of tendons has been further studied both clinicallj* 
and experimentally. Results of these studies, including muscle rupture, 
are presented.. 

Subcutaneous tendon rupture occurs following direct and indirect 
tjqies of trauma. Direct trauma, such as a tendon being caught between 
bone and traumatizing agent, may occasionally cause subcutaneous 
tendon rupture. The most common cause, however, is indirect \‘iolence, 
such as a forcefully contracting tendon subjected to a strong passive force 
in the opposite direction. Evidence will be produced to show that in this 
latter group true rupture of normal tendon does not occur. 

Spontaneous tendon rupture, however, maj’ follow moderate or 
frequently shght strain to a tendon previously weakened bj" disease, 
trauma, or possibly aseptic necrosis resulting from an obstruction to the 
blood supply. 

Tendon rupture, either immediate or delaj'ed, maj-- follow severe 
direct external injuries to tendon substance. This division of tendon 
ruptures, also the direct severance of tendons bj^ knives, glass, and 
similar articles, ■will not be stressed in this paper as these conditions do 
not give a true indication of the tensile strength of tendons. 

However, in the indirect type of trauma the force is exerted along the 
entire muscle-tendon unit from origin to insertion and the strength of the 
different parts is put to test. It is with this dhision of the subject that 
this work is mostly concerned. 

There are numerous chnical examples of “tendon rupture” following 
indirect trauma. One of the most frequent of these is the rupture at the 
insertion of the extensor tendons of the fingers into the base of the distal 
phalanges. This usually occurs following a forceful passive flexion of the 
distal phalanx, while the finger is being actively extended. It is not in- 
frequently seen on the baseball field from a blow on the finger tip bj' a 
ball. The condition is often referred to as a “baseball finger” or “mallet 
finger”. At the distal interphalangeal joint, capsule and extensor tendon 
are intimatelj* associated. Hence, 'with this injurj- there is a separation 
of the tendon from its insertion and usually a capsular tear. Occasionalh' 
the tendon takes away a small fragment of periosteum and bone. There 
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is variance of oj)inion among surgeons as to the treatment of this condi- 
tion. A number advise immediale operation with suture of the tendon to 
its point of insertion, followed liy .splinting in e.xten.sion or liyperextension. 
Others, however, prefer conservative treatment and apply hypere.xtension 
splints immediately. 'J’his latter procedure has been the more successful 
one in tlic cases treated Ijy the surgical staff of tlic University of Chicago 
Clinics. liyperextension s{)linfing is applied for four weeks. The end 
results in cases treated immediateh^ by oi)cration have often been dis- 
couraging. Stitches have either pulled but or infection has followed, 
and the deformity has sometimes recurred. In cases with the typical 
deformity, seen four weeks or longer after injuiy, operative repair is ad- 
visable, as otherwise the result will u.suall}’’ be unsatisfactory. In case 
the tendon heals in a lengthened condition, due to bridging the gap with 
regenerated tendon, a tendon shortening opcj’ation may be done. 

Another tendon rupture occurring in the hands, although not fre- 
quently, is the rupture of the dorsal aponeurotic slip at the proximal 
interphalangcal joint. A brief review of the anatomj’- of the extensor 
tendons to the fingers will assist in an understanding of the mechanics 
concerned in these “button-hole” ruptures. 

As the extensor tendons to the fingers reach the proximal phalanx, 
the}’' spread out into three parts, a central tendon slip and two lateral 
slips. The central slip of tendon passes directl}’’ over the dorsal surface 
of this phalanx, becomes associated with the capsule of the proximal 
interphalangcal joint, and inserts into the base of the middle phalanx. 
The two lateral slips pass to either side of the interphalangcal joint, being 
loosely attached to the joint capsule, converge over the middle phalanx, 
and then insert into the capsule and base of the distal phalanx. Into 
these lateral slips of extensor tendons, the lumbrical and interosseus 



Fig. 1 

Photograph and roentgenogram showing the typical deformity 9f “button-hole 
rupture. The proximal phalanx is extended, the middle phalanx is flexed, and tn 
distal phalanx is hyperextended. The x-ray reveals a small fragment of bone 
completely detached from the base of the middle phalanx, at the insertion oi ti 
central tendon slip of the extensor tendon to the finger. 
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muscles are inserted. 

In the condition of “but- 
ton-hole” rupture, the 
central dorsal slip rup- 
tures and the two lateral 
slips, being loosened 
from their attachment 
about the joint, become 
displaced volarward. 

The volar displacement 
of these two tendon slips 
is further increased by 
the pull of the lumbrical 
and interosseus muscles. 

The cause of the injury 
is most commonly direct 
violence over the first 
interphalangeal joint; 
less commonly, as M. 

L. Mason ‘ has pointed 
out, the fingers are being activeh' extended when a blow or fall leads to 
forceful passive flexion of the finger. The rupture in these cases is 
usually at the insertion of the central tendon slip into the base of the 
middle phalanx. Figure 1 illustrates such a case. 

This woman, aged thirtj--seven, caught her right hand in a washing-machine wringer 
one month before coming to the University of Chicago Clinics. FoUoT\-ing the injury 
the patient was unable to fully extend or flex the right third finger. Examination re- 
vealed considerable swelling about the proximal interphalangeal joint. On attempting 
to extend the finger, the tj-pical deformity, — namely, h\-pere.xtensionof the distal phalanx, 
flexion of the middle phalanx, and extension of the proximal phalanx, resulted. Roent- 
genograms showed a small bony fragment almost completely detached from the base of 
the middle phalanx at the point of insertion of the central tendon slip. Operative treat- 
ment was ad\'ised but has been refused. Subsequently operation was performed and 
the findings were similar to those described in the second case. The deformity has 
been improved and function is good. 

A second case illustrating this condition was as follows: 

A woman, aged twenty-seven, had had her right hand caught in a door jamb 
eighteen months prior to admission. Following the injury the right third, fourth, and 
fifth fingers became “drami up” as she described it. On examination these three fingers 
exhibited the typical deformity of “ button-hole” rupture, that of the fourth finger being 
the most marked (Fig. 2). Roentgenograms revealed no bone pathologv- of the proximal 
interphalangeal joints. Due to the long standing of this condition it was decided to 
operate upon one finger at a time. The fourth finger, being the worst, was chosen first. 
.A.t operation the two lateral slips of tendon were found displaced volan\-ard, the medial 
slip being displaced considerably more than the lateral, .\fter freeing these slips from a 
number of adhesions and on attempting to straighten the finger, the fle.xor tendon was 
found to be preventing complete e.xtension. However, after e.xerting considerable pas- 
sive force, the finger was extended and it was then noted that the rupture of the central 
tendon slip had he.aled in a lengthened condition. This portion was shortened and the 



' Fig. 2 

The third, fourth, and fifth fingers have “button- 
hole” ruptures of the extensor tendons. On active ex- 
tension of these fingers the same relations between the 
three phalanges were maintained, — namely, extension of 
the proximal phalanx, marked flexion of the middle 
phalanx and hvperextension of the distal phalanx, as 
shown in this illustration. The condition in the fifth 
finger was less marked than in the other two although 
the deformity is present on extension of the finger. 
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t.\vo latonil slips wore 1 lion sulmcd (oKcthor wifh linon over Mic proximal intcrphalangeal 
joini. After closure the finger was placed in a hyperextension splint. Infection and 
sloughing out of sutures gave a poor result in tliis ease. 

l^upliiro of the supra.spintilou.s fcntlon ha.s been studied extensively 
by Codnian and Akerson If is significanf fliaf. this condition occurs 
practically always in middlc-tijited or older people. Hence as Coclman says 
there may be changes in Ihc integrity'’ of the tendon due to age, constitu- 
tioiuil conditions, or overuse. Wilson^, who has also studied this condi- 
tion in a number of patients, sttites that the pathological observations at 

operation indicate 
gradual weakening 
of the tendon pre- 
vious to the occur- 
rence of rupture. 
Doubtlessly re- 
peated trauma, as 
forceful sudden ab- 
duction with the 
tendon caught be- 
tween the greater 
tuberosity and the 
acromion process, 
accounts for damage 
to this tendon. Fol- 
lowing such an in- 
jury the fairly common sequel of calcification may result, and, subsequent 
to this condition, rupture could occur. Codman further states that the 
rupture may be the result of tlie same phenomenon which is known as 
arthritis in other joints. He also considers attrition of the tendon as an 
etiological factor to this rupture. 

In considering rupture of the long head of the biceps brachii, there 
is considerable doubt if this occurs in the tendon substance without some 
preexisting disease which weakens it. Meyer “ has made numerous 
anatomical studies of shoulders and has a number of times found the ten- 
don of the long head of the biceps destroyed. The destruction with 
rupture occurs in the region between the humeral tuberosities and the 
supraglenoid tubercle of the scapula. From his studies he postulates 
that the destruction of the tendon is due to an occupational trauma and 
considers abduction and external rotation the motions responsible^ 
Hence his explanation for this rupture is on a basis of friction. Cotton 
states that rupture of the long head of the biceps is due to fraying of the 
tendons as a result of an occupational arthritis. Gilcreest ® believes that 
senility, with degenerative changes, or disease are important etiologica 
factors. Steinmann ^ reviewed this subject, including the report of the 
German industrial surgeons in 1931. He states that rupture of tie 
long head of the biceps brachii is a result of chronic damage to the tendon. 



Fig. 3 

Bilatcnil rupture of the long haul of the biceps brachii. 
The ruptures occurred within a few days of each other and 
followed only slight exertion. This patient li.ad generalised 
hj’pertrophic artliritis. 
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Figure 3 shows a patient with bilateral rupture of the long head of the 
biceps brachii. 

This patient, sixty-five years old, had a generalized chronic arthritis. The ruptures 
occurred within a short time of each other and both followed only slight muscular exer- 
tion. These ruptures probably occurred as a result of fraj-ing of the tendons from 
arthritic changes in the shoulder joints. The condition resulted in but slight weakness 
and discomfort and was left untreated. 

Gilcreest ® reports an interesting case of avulsion of the long head of 
the biceps from its origin, including a portion of the cartilage of the glenoid 
attachment, following an indirect t 3 ’’pe of violence. Hence, in this case 
with the tendon normal, separation occurred at the origin and not in 
tendon fibers. Gilcreest quoted Dr. Wilson Davidson as telling of a 
baseball pitcher who, on releasing a ball, felt a “snap” in his arm. On 
examination there was found a rupture of the triceps at the junction of the 
muscle and tendon rather than in the tendon itself. 

A case reported bj-^ Schmieden and another bj* Kerschner “ further 
demonstrate the strength of tendon substance. In each there was de- 
tachment of the biceps tendon from the radial tuberosit}’-. Here again 
the tendon itself did not rupture but the insertion gave waj^ Schmieden 
stressed the fact that rupture of the long head of the biceps follows a 
pathological change in the tendon fibers. 

-Another spontaneous tendon rupture encountered in the upper 
extremitj’’ occurs in the extensor pollicis longus and in all of these cases 
there is a preexisting tendon disease or injurjL The most common cause 
of this rupture is a chronic tenosjmovitis, occurring in drummers and 
first described bj-- the Germans as “ Trommlerlahmung" , or drummers’ 
paralysis. The condition occurs in other occupations also, such as tailor- 
ing, carpentering, and cane-making. The’ tenosjmovitis occurs at the 
distal border of the radial groove, where the tendon runs obliquelj' lateral- 
ward around the bonj^ ridge of the radial groove. Degenerative changes 
occur, consisting of swelling, inflammation, and aseptic necrosis. These 
maj^ lead to tendon rupture following some exertion. 

Rupture of this tendon also occurs as a late spontaneous sequel of 
Colles’ fracture. It is due either to a partial tendon severance bj' a sharp 
bonj’^ fragment at the time of fracture, with insufficient heahng and sub- 
sequent rupture at the weakened point following exertion (occasionallj' 
onlj’- slight), or to a local tendon necrosis resulting from injurj' to its 
blood suppty at the time of fracture. The added pressure of the hema- 
toma or later the callus maj^ further obstruct the blood supplJ^ A similar 
case has also been reported of late spontaneous rupture of the fle.xor 
pollicis longus tendon following Colles’ fracture (McMaster *-). 

Tendon ruptures in the lower extremitj' are not infrequentlj' en- 
countered, — e.g., in the Achilles tendon, quadriceps tendon, ligamentum 
patellae, and adductor tendons of the thigh. A rare tendon lesion which 
would predispose to rupture was reported bj' Mej'er " who found in a 
cadaver a marked fraj'ing of the peroneus brevis at the point of the cal- 
caneofibular ligament. 
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Kuplurc of flic Acliillos tendon occurs, but it is problematical if it 
takes place in normal tendon substance. Quenu and Stoi'anovitch in 
1920 reported two cases and collected sixt^'-eifiiht others from the litera- 
t'UJ'C. 'J hey stated the condition to be rare, not encountered in the young 
or old, and most common between the ages of thirl}' and fifty. It was 
especiall}' common in large and fat people, although occasionally found 
in those of athletic build. 'I’lie authors e.vplaincd these ruptures on the 
basis of some particular weakne.ss of the tendon and considered syphilis 
important. In reviewing the c.ases from the literature, the}' found that 
the majority occurred in syphilitics aiul a number demonstrated the 
presence of gummatous invasion in the ruptured tendons. The presence 
of such a condition e.xplained why .some of the tendons ruptured from only 
slight force. Kdnig staled that these ruptures are usually associated 
Avith some disease, — as jAoritendinitis, lues, typhus, scarlet fever, and 
tabes. Kbnig also records a bilateral rupture of both Achilles tendons in 
a young adult male who .sometime pre\’iously had been an athlete, but, 
because of a bad heart lesion, was then having very little e.vercise. Fol- 
lowing a sudden strain, both Aehillcs tendons separated. Associated 
with these ruptures there was also a bilateral tearing out of a small bony 
fragment from each tendon insertion.* 

True rupture of the ligament um patellae and quadriceps femoris 
tendons occurs rarely if ever. Most often, following indirect trauma, 
either the patella fractures or the insertions of these tendons to it gh'e way 
(Hiigel or the quadriceps tendon pulls away from its muscle junction. 
In not a feu' cases there is a small fragment of bone pulled aAvay, especially 
Avith rupture of the quadriceps femoris tendon (R. L. Mason Gallie 
and Le Mesurier described a number of cases of the above nature, 
including fractured patellae,' but reported no cases of separation in the 
tendon substance itself. Wagner reported a complete rupture of the 
infrapatellar tendon and adjacent capsular ligaments, AA'hich, although not 
clearly stated, apparently A\-as a tearing out of the tendon at its insertion. 
R. L. Mason has described a case of complete aA'ulsion of the tibial 
tubercle and, according to him, Wilson found only tAVO such cases in a 
reA'icAv of the records of the Massachusetts General Hospital Fracture 
Service. Partial separation of the tibial tubercle, sometimes seen in 
Osgood-Schlatter’s disease, is not infrequent. 

Cotton ^ mentions the rare possibility of ruptures through the pa- 
tellar ligament and through the quadriceps tendon. In a reA'ieAV of the 
aA'ailable hterature, I haA'e not found a case that I think should come 
under this classification. 

Fracture of the anterior superior spine of the ilium has been reA'icAved 
by Christopher In this condition, AA'hich practically alAA'ays occurs 
before the epiphyses are closed, a small fragment of bone is detached from 

* Since this paper was written the author has encountered two cases of 
the Achilles tendon at the University of Chicago Clinics. One was at the insertio 
pulled away a bony fragment; the other occurred at the musculotendinous junction. 



TEXDOX AND MUSCLE RUPTURES 


711 


the anterior superior spine of the ilium, bj' indirect \iolence of the tensor 
fasciae latae and sartorius muscles. A more appropriate designation, 
instead of fracture, is a^mlsion of the anterior superior spine. Eupture 
does not occur in the tendinous portions, but a small bony tag is pulled 
awaj' from the origin, indicating a greater weakness of bone. 

Davidson - reported two interesting cases of rupture of the adductor 
longus and adductor brevis muscles. Both of these had pulled out at 
their insertions in the femur and not in tendinous substance. 

Among other pathological conditions predisposing to tendon rupture 
are tuberculous tenosjTio\itis (Kanavel and gonorrhoeal tenovaginitis 
(Melchior -^). A number of the former cases are found in the literature, 
but onlj' one case of the latter, that reported by Melchior. 

Destruction of tendon by tuberculosis is illustrated in the following 
case: 

TUhite male, aged twenty, had an arthrodesis for tuberculosis of the left ankle, one 
year pre\'ious to his second admission to the Clinics. At this admission a painful right 
shoulder was diagnosed as tuberculous arthritis. .A.t operation for arthrodesis of the 
shoulder, e.vtensive tuberculosis of the glenoid and head of the hiunerus was found. The 
intra-articular portion of the long head of the biceps was completely destroyed. The 
tendon and its sheath in the bicipital groove were extensively involved, the sheath ha\'ing 
ruptured about two inches below the tubercles anteriorly, with caseating granulation 
tissue extending into the surrounding soft parts. .Arthrodesis of the shoulder by bone 
transplantation was done. The long head of the biceps was excised doum to healthy 
tendon which was then sutured to the short head. A east was worn for four months. 
SLx months after operation the shoulder was solidly fused and the biceps, although small, 
functioned as a whole. 

Suppurative tenosjmotitis frequenth^ destroj's tendons; however it 
rarely leaves a damaged tendon that subsequently ruptures. 

MUSCLE RUPTURE 

Rupture of muscle, either complete or incomplete, is a fairl3’^ frequent 
occurrence. It maj' be bj' direct or indirect xiolence, and occur either in 
normal or diseased muscle. 

Undoubted!}’- if manj* of the aching and painful muscles, resulting 
from trauma, either direct or indirect, could be examined anatomical!}', a 
considerable number of partial muscle ruptures would be foimd, which 
are often overlooked or wrongly diagnosed as sprains, hematomata, 
myositis, neuralgia, etc. 

The following four cases are examples: 

Case 1. Large obese female of thirty-nine, while running, caught her foot in a 
carpet and a few steps later fell because of severe pain in the calf of the left leg. The pain 
at first extended from her heel to the knee, but soon localized in the mid-calf region. 
Examination showed extreme tenderness over the mid-point of the left gastrocnemius 
muscle and the patient was unable to bear weight upon the foot . There was slight srvell- 
ing, no discoloration of the skin and no muscle defect could be found. A diagnosis of 
partial rupture of the muscle belly of the gastrocnemius was made. Treatment consisted 
of an elastic bandage to the leg, and rest. .After approximately three weeks all pain dis- 
appeared and full painless motion was present. 
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Casi: 2. cll (levolr)pc(i ru.nic of forty-oinlit, while pusliing a Jicavy cart with an 
ISnO-poiiiul load, received a .midden tincxpected strain on hi.s arm.s. He felt something 
“give way" in the right neck and .shoulder region with resultant pain. Disability was 
only slight, but iniin persisted. E.vamination was csscnti.ally negative, except for 
jiain to pidjiation in the muscle belly of the right trajiczius. Swelling and discoloration 
were not present. Active and passive motions of the shoulder caused very slight pain. 
Diagnosis of partial rupture of the right frape/.ius muscle was made. After treatment 
for two weeks with the shoulder immobilized in a sling combined with heat and massage, 
the iiatient had completely recovered. 

Casi: .‘j. l\’hitc male, aged thirty, received a severe direct injury from a heavy 
iron pulley to the right forearm twelve months before admi.^sion to the Clinic. A few 
dn 3 ’s prior to his admi.s.sion he attempted, for the tinst time after the accident, to do heavy 
lifting. He suddcnlv' experienced great pain at the point of his previous injury. Swell- 
ing, discoloration, and weakne.ss resulted. At operation a nearly complete fresh rupture 
of the fic.xor carpi radialis muscle was found. At the site of rupture there was consider- 
able .scar tis.sue, indicating a jiartial muscle bell.v rupture following the original direct 
injury’. 

Ca.sk ■}. Two jrowerful men, sitting opposite each other, rested right elbows on 

a narrow table, with the forearms upright, grasped hands, and each attempted to bend 

the other’s forearm down to the table. After twent.v minutes with neither succeed- 
ing, one suddenly devcloired a severe pain in the belh* of the biceps muscle. This was 
followed b,v considerable swelling and some discoloration. Severe pain to palpation was 
present in the muscle bellj*. No defect was palpable, due to the swelling. Some biceps 
motion was present, but defmitoh’ limited. This case illustrates muscle belly rupture 
from severe indirect vdoicnee. 

Muscles rupture in the contracted state when incurred by indirect 
violence. Lexer-® states that a muscle ma5'’be ruptured in the resting state 
by indirect violence, but this seems very unlikely, at least in normal muscle. 



Fig. 4 


Almost complete rupture of the rectus femoris nauscle belly by direct viol • 
The mass shown above the depression in the mid-thigh on the anterior suriac 
easily seen when the quadriceps femoris vv-as contracted. 
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Direct injuries may also cause muscle rupture, but, according to 
Lexer, this is rare when compared to indirect violence with rupture of the 
contracted muscle. iMontgomerj’ reported a case of ruptured triceps 
muscle belly, following a severe direct blow on the muscle. 

The following case illustrates muscle rupture from direct injurju ' 
Male, aged thirty-two, received a direct blow on the left thigh and ankle with a heavj- 
piece of steel three months before admission to the Clinics. A fractured left ankle had 
been treated by a cast for eight weeks. Considerable swelling and soreness occurred in 
the left thigh immediately following the injury. This gradually subsided, except for 
slight weakness and a noticeable painless mass on the anterior surface of the lower third 
of the thigh. The mass stood out prominently when the leg was extended (Fig. 4). At 
operation a nearly complete rupture of the left rectus femoris muscle at its junction with 
the quadriceps tendon was found. The muscle was pulled down and sutured in its 
normal position. Contour and function were restored to normal. 

Another patient, female, aged twenty-two, was operated on in the Clinics for almost 
complete rupture of the rectus femoris muscle belly, following direct trauma from an 
auto accident (Fig. 5). Nearly normal function and appearance have returned. 

Disease processes maj' be etiological factors in muscle rupture. 
During the “flu” epidemic in 1918-1919, Abrahams el al.-'' saw over 
twenty cases of ruptured rectus abdominis muscles associated with pneumo- 
coccal and streptococcal influenzal septicaemia. The location was below 
the level of the umbilicus. The muscles examined at autopsj^ by these 
authors showed a definite relationship to Zenker’s degeneration, such as 
occurs in other infectious maladies, except that these muscles were hemor- 
rhagic and not pallid. 



Almost complete rupture of the rectus femoris muscle belly from direct trauma. 
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Culbertson-’^ and Pcnnan have reported rupture of the rectus 
abdominis during prc^nanc}' and called attention to the susceptibility of 
this muscle, weakened b}' pregnancy, to subsequent spontaneous rupture. 

Cdlcreest ** thinks that miKscles rupture following certain occupa- 
tional ctTorts, — c.g., rupture of neck muscles occurring in load carriers and 
packers; of the biceps and triceps in pitchers and lifters; of the adductors 
of the thigh in horseback riders; of the calf muscles in boxers, tennis play- 
ers, runners, and mountain climbers; and of the back muscles in stevedores. 

Other pathological conditions of muscles which ma}'’ lead to rupture 
are tuberculosis, syphilis, turnons, trichiniasis, typhoid, and general in- 
fections. Tetanic coin-ulsions ina}’’ also cause muscle rupture. 


EXPERIMENTAL WORK 

In order to determine the tensile strength of tendon fibers and the 
points of rupture, a series of e.xperiments was done. These included 
tests on normal tendons, crushed tendons, tendons parti}'" severed, tendons 
completely severed and sutured, and tendons ligated in an effort to ob- 
struct the blood supply and produce aseptic necrosis. Young, healthy 
adult rabbits were used, and aseptic technique was emplo^^ed where oper- 
ative procedures were done. 

In all experiments the rabbits were sacrificed and immediately the 
folloiving procedure V'as cariled out. The skin was dissected free from the 
leg which was then amputated through the upper thigh. The os calcis 
was separated from adjacent bones, Avith the Achilles tendon attached, 
and the gastrocnemius muscle more or less freed from surrounding tissues 
and left attached to the femur. A small drill hole Avas then made through 
the loAver portion of the femur and a strong Avire passed through. This 
Avas suspended from an OA'^erhead beam. Then to the os calcis aa'us at- 
tached another AA'ire from AA'hich bung a bucket and into this sand was 
added for Aveight (Fig. 6a). 

In some of the experiments the sand AA'as sloAAdy poured into the 
bucket giAung a gradually increasing AA^eight until separation occurred. 
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In others a sufficiently heavj- load to produce rupture was suddenly’ added. 
As to the t\'pe or location of the rupture, no difference was noted in the 
two procedures. 

EXPERIMENTAL RESULTS 

Nine normal preparations were used to determine the point or differ- 
ent points of rupture in tendons not pre\iously diseased or injured. The 
exact amount of weight to produce these separations was not accuratelj’ 
determined, but approximate weights are included (Table I). 

Ascertaining from these experiments that normal tendon did not 
rupture, tests were made to determine how much injurj' the tendon of 
such a preparation must sustain before it would break. 

The same procedure as outhned above was carried out on tendons cut 
one-fourth through, just prior to testing -nith the weight. In three ex- 
periments the tendon did not rupture at the injured point. One separa- 
tion occurred in the muscle bellj", another at the periosteal insertion, and 
in the third the femur fractured. 

Three tendons were then cut one-half through, just prior to adding 
the weight. All three ruptured at the point of partial severance. 

Two tendons were se^'erel3’’ traumatized b}' crushing with a Kocher 
hemostat and then tested. Rupture did not occur in either case at the 
crushed portion but occurred once in the muscle bellj' and once at the 
insertion. 

A studj’ of the effects of severe injurj' to tendon substance after aUow- 
mg time for either tendon repair or necrosis was done as follows: Through 
a small incision the tendon was exposed, the sheath retracted, and the 
tendon traumatized bj' crushing with a Kocher hemostat and bj* pounding 
until fraj-ing at this point resulted. The sheath was carefuUj- replaced 
and sutured and the skin closed. In two experiments tested two weeks 
later, rupture occurred in the muscle bellj' instead of in the injured por- 
tions. Five weeks after the same procedure, two tendons were tested and 
rupture occurred once in the muscle bellj- and once at the insertion, pull- 
ing off a small bonj^ tag. 

The same procedure as above was then done, excepting that a cuff of 

TABLE II 

Effect of Doubly Ligating One Centimeter of the Tendon ant) .Sheath 



Time After Operation 

Weight 

Location of Separation 


(days) 

(kilograms) 


1 

10 

14. S 

Periosteal insertion 

2 

10 

13.2 

Femur fractured 

3 

14 

15.4 

Muscle belly 

4 

14 

16.2 

Muscle belly 

5 

21 

22.4 

Muscle belly 

6 

21 

21 ^ 

Muscle belly 

7 

35 

13.2 

Origin with bony fragments 

S 

35 

10.2 

Ligated portion 

9 

35 

9.S 

Ligated portion 
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loiuloii slioalli, Iavo ;in(I ^I^•o-(orl(lls cfMiliiiiolors lon^j, was removed around 
the severely Irauinatized porlion. 'J’wo such preparations, tested five 
weeks later, separated at their origin and in the muscle belly respectively. 
1 wo other tendons, including sheath ti.^Jsues, were crushed and severel}" 
pounded. ^Vhen tested five weeks later, rupture occurred both times in 
the muscle belly. 

'riie eflect on the tensile strength of ligations of the tendon and sheath 
at two jmints one centimeter ap.art, thereby interfering with the blood 
supply, was then stiulied. The tendons were i.solatcd through a small 
incision and with the tendon sheaths were tight 1}' ligated in two places 
about one centimeter ajiart with heavy black silk. The overlying tissues 
were then sutured. Ilesults are shown in Table II. 

Four tendons and sheaths were then exposed, as outlined before, and 
severely traumatized with a Kocher hemoslat and by further poundingthe 
tendon until fra3’ing occurred. Since this single procedure had not led to 
rupture after five weeks, strong ligatures were placed around the tendon 
and sheath above and below the injured portions. Two of these tendons 
were tested after three weeks, but separation occurred in both preparations 
at the insertion, detaching a small bony fragment. The other two were 
tested after four to five weeks. One .separated at the insertion, although 
some necrosis was present at the injured area. The second one, however, 
ruptured at the injured area. 

Two other tendons were then exposed, the sheath being retracted and 
the tendons crushed and pounded as described before. The tendons only 
were ligated abo^'e and below the injured areas and the sheaths carefully 
replaced by suture. These were tested fi^'c weeks later; one ruptured at 
the injured portion and the other at the muscle origin from the bone. 

One tendon was cut one-half through and the sheath carefully sutured. 
When tested five weeks later, rupture occurred at tendon insertion. 
Another tendon, operated on at the same time, was severed one-half 
through and then ligated above and below the cut, the sheath being re- 
placed. When tested five weeks later, rupture occurred at the point of 
injury. 

To further test tendon strength and the strength of repaired, previ- 
ously injured tendons, the following procedures were done. The Achilles 
tendon was exposed through a small opening and severed approximately 
three-fourths through. Tendon sheath and overlying tissues were then 
replaced. In five experiments casts were applied to the leg and foot to 
obtain immobilization, while in three the limbs were left free. The 
rabbits were allowed to run loose in their cages. Spontaneous rupture 
did not occur following either procedure. The casts were removed from 
the five animals and the muscle-tendon preparations tested four to five 
weeks after operation. They all held solidly in the injured portion, with 
separation occurring twice at the insertion, twice in the muscle belly; an 
in the other, the femur fractured. The three tendons, which had been 
cut without subsequent immobilization, on gross examination showe 
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ovidonce of sppar.-ii ion of (ho ciil porlions; hn( spontaneous rupture of the 
cu( j)orlif)ns liar! iu)l f)ccurrofl. lion tc'stcd with weight; three to four 
weeks after operation, (hey Iield solidlj’ in (ho cut. areas, separation occur- 
ring once at (he tendon insertion, once in (lie muscle bell}"; and in the 
third, the femur fractured. 

('omiilotely sevc'rod Acliilles tendons wore then sutured. Strong 
ligatures of silk, one on each side of the suture lino, wci'c placed about the 
tendon. The sheath and skin wore carofullj’ sutured over the cut and 
casts applied to the legs. \\'hen e.vamined four and five weeks later, 
necrosis at the ligated area liad permitted wide .separation of the tendon 
ends in two cases. In ( wo others necrosis was present and the weak union 
was easily broken by liand. Two sut ured t endoms, which were not ligated 
and which were in legs to which casts had been applied, held solidly when 
weight, was added five weeks later, rupture occuiring once at the 
tendon insert ifui and once at the musculotendinous junction. 


DISCU.SSIOX 


'This type of o.xperimcnt appeared to be the most satisfactory for 
testing (he resistance, or temsile .strength, of muscle and tendon. It does 
not otTcr an exact analogy to the conditions existing clinically; for in these 
experiments the animals were .sacrificed and the muscle-tendon-bone 
preparation dissected free. However, the preparation was immediately 
wraiiped in warm saline and tested so that no appreciable deterioration 
could have occurred. Another objection that might be made is that the 
skin and surrounding parts to the muscle, tendon, and bone had been 
remo^’ed. HowcA'er, such a procedure allows a true test of the respective 
strength of the muscle, tendon, and bone in each preparation without other 
elements — such as skin and fascia — complicating the picture. 

In a few of the tests it is noted that the femur broke before other 
parts gave way. This is somewhat objectionable as the femur was slightly 
weakened by the drill hole. However, the weights necessary to produce 
the fracture were often more than those required to cause rupture else- 


where in othei' specimens. 

Whether weight was added either gradually or suddenly, there was no 
difference in the location of the rupture. In the former procedure, how- 
ever, stretching occurred, wdiich seemed to be largely in the muscle bundles 
and less in tendon fibers. 

From these observations it is evident that normal tendon does not 
rupture. In fact a tendon must suffer considerable damage before it wall 
rupture. Instead, the tendon insertion or muscle origin gh^es w'ay, often 
detaching a small fragment of bone; or the muscle belly ruptures; or tie 
musculotendinous junction separates (Fig. 6 — b, c, d, e); or the bones 
fracture. 

• Wagner briefly reviewed the subject of fractures (avulsion of bony 


fragments) by strong muscle contractions and added seven cases 


which 


included two of the spinous processes of the vertebrae, tw'o of verte ra 
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transverse processes, two of the anterior superior spine of the ihum and 
one of the os calcis. This tj'pe of injurj', which indicates a greater weak- 
ness of bone when compared to tendon and muscle, occurs most frequenth* 
before the epiphyses close. Adults, however, are not spared. In one of 
the cases reported by Wagner, the os calcis “fractured” during \iolent 
muscle contractions, while the male patient, aged thirtj^-four, was hung in 
bed. Honigsmann mentions that subluxation or luxation of a joint occurs 
before rupture of a tendon. Among numerous clinical examples of the 
great tensile strength of tendon is one reported bj^ Adams.®- A seaman 
caught his right third and fourth finger tips in a door jamb. On jerking 
his hand awaj-, he suffered a traumatic amputation at the distal inter- 
phalangeal joint of the third right finger and with it pulled a’waj- “fifteen 
inches” of the flexor profundus digitorum tendon and some muscle fibers. 
The rupture in this case occurred not in the tendon substance, but at the 
musculotendinous junction. 

In these experiments approximatel3' one-half of a tendon’s fibers had 
to be severed to permit of immediate rupture when subjected to strain. 
Severing one-fourth of the fibers was not suflicient, nor was severe trauma 
from crushing and pounding. If, however, following anj' of the above 
injuries the blood supplj’’ to the involved part was obstructed, rupture 
occurred when test was made after four to five weeks. 

On the other hand, when one-half of a tendon’s fibers were severed, 
but with no obstruction to the blood supph’', rupture did not occur when 
test was made after five weeks. Rupture did result after five weeks, if 
the blood supplj^ had been obstructed. 

Simple double figation of a tendon, one centimeter apart, followed bj* 
suturing the tendon sheath, produced suflicient aseptic necrosis to cause 
rupture after five weeks when subjected to strain. The same was true 
when the sheath was ligated with the tendon. Obstruction to the blood 
supplj' of the tendon did not produce rupture before four to five weeks in 
these experiments. 

Whereas severelj' traumatized tendons did not rupture four to five 
weeks later when tested with weight, it was interesting to note that, if the 
tendon was ligated on both sides of such an injurj- and the sheath sutured, 
rupture did occur in the injured area with strain. This presents evidence 
that the essential blood supplj' to a tendon, at least in rabbits, is carried in 
the tendon substance and not mainlj' in the sheath tissues. In fact severe 
injurj' to a tendon, as bj' crushing followed bj' stripping off the tendon 
sheath for two and five-tenths centimeters above and below the injured 
portion, did not cause rupture four to five weeks later, when tested with 
weight, if the tendon blood supplj' was unobstructed. 

IMicroscopic examinations of the tendons with obstruction to the 
blood supplj' showed aseptic necrosis and absence of infection in the ob- 
structed areas. 

An example of assumed aseptic necrosis of tendon with subsequent 
rupture, resulting from obstructed blood supplj' (bj* fracture callus), is 
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illusiratf'd in tl](> case roportod by Ashliurst Five weeks following a 
(’olios’ fraelure, sponfaneous rupture of the extensor pollicis longus tendon 
oecurred after a grasping motion by the })atient. At operation (wo weeks 
later, the pi'oxiin.al end of tendon was found densely .adlierenf in fracture 
callus, but the dist.al end had pulled .away and was frayed. No micro- 
scopic report w.as made. 

Afason .and She.aron h.ave recently' c.alled attention to the important 
role of both the tendon she.ath .and tendon in the rej).air of experimentally 
covered tendon.s folhnved by suture of (he cut ends. 'I’he sheath, the}" 
stated, was more imiiortant Ih.an the tendon in (ho early bridging of the 
defect. After the fourth or tifth day the tendon proliferates and, if the 
gap is not, too great, tendon cells bridge the defect in about two weeks. 
I'his union, lu)wever, broke when subjected to strain, as did similarly 
irciilod tendons between (he fourth .and fifth weeks post opera ti\'ely. 

If conclusions applicable to clinical c.ases may be drawn from the 
results of (he experiments in (his paper, it is evident that in suturing ten- 
don.s, either partly or completely .severed, great care should be exercised, 
especially in i)lacing sutures so that the blood supply to the tendon ends is 
not obstructed. It is not intended to minimize the pos.sible importance 
of the sheath ti.^sues in the repair of tendon injuries and the prevention of 
adhesions, but the ajjparent greater importance of viability of the tendon 
in I’cparative proccs.ses is emphasized. 

SUMMAKV OF EXPEIU.MENTS ON KABBITS 

1. Normal tendon did not rupture when subjected to severe strain. 
Either the tendon insertion pulled away, or the muscle belly ruptured, or 
the musculotendinous junction separated, or the muscle origin pulled out, 
or fracture of the bones occurred. The tendon or muscle in pulling away 
frojn either insertion or origin, respectively, detached a small fragment of 
bone. 

2. Approximately one-half of a tendon’s fibers had to be severed to 
permit of immediate rupture when subjected to severe strain. Spon- 
taneous rupture did not occur following severance of approximately three- 
fourths of a tendon’s fibers under ordinary activity. 

3. Obstruction to the blood supply of one centimeter of a normal 
tendon by double ligation caused rupture in this obstructed area as early 
as four weeks afterwards, when it was subjected to strain, even though the 
tendon sheath had been carefully replaced. 

4. The blood supply of a tendon was more important in the repaia- 
tive processes of injured tendons than the presence of the tendon sheat i. 

CONCLUSIONS FROM CLINICAL OBSERVATIONS 

1. When a normal muscle-tendon system is subjected to seveie 
strain, the tendon does not rupture. However, rupture may occur at t e 
insertion of tendon to bone, at the musculotendinous junction, through t e 
belly of the muscle, or at its origin from the bone. Either muscle or ten 
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don may pull awaj- a small fragment of bone. Sometimes the strain 
results in fracture or dislocation. 

2. Disease processes in tendons predispose to their spontaneous 
rupture often from only slight strain. 

3. Rupture of muscle fibers occurs following both direct and indirect 
types of trauma. Degenerative changes and disease processes in muscles 
predispose to their rupture. 

4. ^Minimal to more extensive muscle ruptures occur following varj^- 
ing degrees of direct or indirect trauma and are often overlooked in clinical 
cases. 
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CHRONIC SCLEROSING OSTEOMYELITIS (GARRI5) 

BY JOSEPH G. WISHXEB, M.D., NEW YOBK, N. Y. 

From the Hospital for Jrnnl Diseases, New York 

This type of bone infection occurs frequently enough to cause some 
difficulty in diagnosis and treatment. It has thus far received scant at- 
tention from the orthopaedic surgeon. The literature has been fairly 
well covered in the isolated reports made by A. D. Kurtz, S. Fosdick 
Jones, and Hill and Penn. Five cases are added in the following report. 

The most likely cause is bacterial, and trauma is usually the exciting 
factor. The difference between this and acute osteomyelitis is apparentlj’’ 
one of degree. In three of our cases, the staphylococcus aureus was iso- 
lated. One must keep in mind the so called “.silent foci” of Phemister. 
These, he believes, are mild foci of infection which have healed. They 
may be reactivated by trauma and so called to our attention. 

From a pathological standpoint, two types of cases can be considered. 
In one, and this would be a true osteomyelitis, the marrow is first in- 
volved. It becomes cellular, shows an increased fibrosis, the cells of this 
fibroid tissue undergo metaplasia and become bone corpuscles. The 
marrow cavity is then entirely obliterated. In the second type the cortex 
is first invaded, the proce.ss starting as an osteitis. Here we have in- 
creased osteoblastic activity, .so that the lamellae undergo progressive 
thickening and the marrow spaces become correspondingly reduced. The 
cortex becomes thickened, and the medullary cavity is dimini.shed, but not 
obliterated. This bone is u.sually dense and like ivory, commonly de- 
scribed as eburnated bone. It is in this type that some bone lengthening 
may occur. 

The s 5 miptoms are variable. They become important when adjacent 
joints are involved. In three of our cases (Cases .3, 4, and o) our first 
impression was one of hip-joint disease. 

DIAGNO.ST.S 

The diagnosis in most of the ca.scs is not ea.sy. Earlj-- cases especiall 3 ’’ 
are difficult to classifj'. On the strength of .sj^mptoms and signs alone it is 
virtually impossible to detect, except in a typical involvement of the tibia 
where it can be considered. It is simple to palpate thickening and elicit 
tenderness in a tibia or femur of a child, but quite impossible when the 
upper third of the femur is affected. 

The x-ray is the one important aid in diagnosis, and this helps onty in 
the late cases. An error is mo.st apt to be made before definite bone 
changes are evident. Case 5 was treated as an arthritis of the hip for one 
year before thg femoral thickening appeared. Case 3 was unclassified for 
some time. 

The laboratory' is of little help. There is usualh' slight elevation in 
leucocj'te count. The Wassermann reaction is important. 
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Din'c'rciUinl (li;l^^n()si 8 is extremely \-i(nl. Even in late cases, where 
x-ray findinjis arc definite, it may be difficult to arrive at correct diagnosis. 
Its striking similai-ity to luetic osteoperiostiti.s and sarcoma is responsible 
for many delays in treatment. Here consideration of all signs and symp- 
toms comes into use. 'riio history, the course, the laboratory findings, 
and roentgenograms must be gone into carcfullj'. Another possible source 
of error is a rare t3’pe (healed?) of osteitis fibrosa. Kocher believes that a 
considerable number of cured sarcomata are merel}" sclerosing osteom3^eli- 
tis of long bones. 

Tables I and II give the e.s.scntial clinical and roentgenographic fea- 
tures of .S3^philis, sarcoma, and sclerosing osteom 3 ’’elitis. 


TABLE II 

DirFEHEXTIAL DIAGNOSIS — BONE ClIAXGES (RoENTGENOGRAPHIC) 



Garre 

Stjphilis 

Sderowig Osteogenic 
Sarcoma 

Periosteum 

X’o involvement 

Involved irregularly 

Irregular involvement 
perpendicular to shaft 

Corte.x 

Thickened s^’^mmet- 
ricalb' 

Thickened irregu- 
larly 

Thickened (one side) 
or destroyed 

Medulla 

Xari-owed or obliter- 
ated 

May or ma}"^ not be 
narrowed 

Destroyed 

Bone Production 

Within shaft 

AW thin shaft 

In or about shaft 

Bone Destruction 

Xone 

None 

Present 

Soft Tissue 

N^o change 

No change 

Bone production into 
soft tissues 

Localization 

Shaft or near joint 

Any portion 

Usually ends of long 
bones 
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TREATMENT 

The treatment is operative. It is comparable to incision and drain- 
age in other infections. Simple e.Ncision of a section of bone gives rehef of 
symptoms and return of joint function, except where contractures are of 
long standing. Incision into bone apparent!}' allows for a lessening of 
tension and reestablishment of circulation. 

CASE REPORTS 

Our cases singularly fall into two groups. In the first the involve- 
ment is in the shaft of a bone, the tibia, or femur. Here the s}Tnptoms are 
mild, merely local pain, the disability slight, and the diagnosis relatively 
simple. In the second group the involvement is near a joint. The three • 
cases that form this group are strikingly similar and by a strange coin- 
cidence were under 
treatment at almost the 
same time. In each, the 
upper end of the femur 
was affected. Here the 
symptoms are more 
marked, the disability is 
severe, and the diagnosis 
difficult; and here treat- 
ment by drainage of the 
bone produced marked 
improvement. All cases 
were treated at the Hos- 
pital for Joint Diseases. 

Case 1. J. D., aged six. 

Two years before began to 
have pain in the left leg, 
mostly at night. After a year 
pain became worse. Was 
taken to another hospital 
where diagnosis of obliterating 
osteomyelitis was made but 
nothing was done, ikt time of 
examination had pain in left 
leg, at times severe and worse 
at night. Examination dis- 
closed a swelling of the left leg, 
an apparent anterior bowing 
of the tibia with some tender- 
ness. ISTiite blood count was 
15,500, with 6S per cent, neu- 
trophils; Wassermann nega- 
tive. No elevation of 

temperature was noted. The Pj( 3 _ j 

roentgenogram (Fig. 1) is Case 1. Shows increase in width of cortex, with 
self-explanatorj-. some decrease in medullarj- cavity. 
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Oj)C'r;itinn was ad- 
vised and performed. 
The jjcrin.sfoiim was found 
almormally thick and the 
eorto.v hard; no pus noted. 
Piece of fihia was re- 
moved. Wound was 
clfj.sod tiglit. Culture of 
marrow cavity revealed 
stapiiylococcus aureus. 
Patholopist reported that 
smear from marrow eavity 
showed clironic osteom 3 'e- 
iitis, hut tiiat hone sec- 
tions were normal. 

The patient was re- 
lieved of pain. The 
wound healed hj’ primary 
union. No postoperative 
elevation of temperature 
occurred. Letter from 
p.'itiont one .vear later re- 
ported complete relief of 
])ain and gradual reduc- 
tion of swelling. No late 
x-raj’ could be obtained. 


Case 2. If. C., aged 
ten, was admitted April S, 
1926. Had had pain in 
right thigh for about two 
PjG. 2 j’ears which followed a 

_ Case 2. Shows increase in width and densitv of cortex 'wseball. Pain 

in upper tliird of femur. '' m’Us ^Yorse at night; not 

aggravated bj' walking. 

Had no limp. E.xamination was negative, except tliat the right thigh was one and one-half 
inches smaller than the left. Wassermann, negative; temperaturenormal. Roentgenogram 
(Fig. 2) showed osteitis of right femur, some endosteal bone proliferations, no destruction. 

Operation: Shaft of femur wms exposed and surface of cortex found normal. Marked 
thickening of corte.v, completelj' oblitei'ating the medullaiy cavity, w'as found. About 
three inches of antero-internal cortex was removed. At one spot a mass of detritus, the 
size of a bean, wuis noted and cui’etted out. Wound Avas closed rvithout drainage, no 
plaster applied. Culture wms sterile; smear negative. Pathological report was osteo- 
sclerosis and fibrosis of bone with obliteration of medullary cavity. Patient Avas im- 
proved. A rise of temperature to 101 degi-ees occurred for tAvo days postoperatively and 
then returned to normal. Wound healed by primary union. 

Follow-up:— Two years later, no complaints, no disability. 



Case 3. P. If., aged eleven, Avas admitted first on January 27, 1929. Had had pain 
in right hip at intervals for one year. Pain was first noticed after strenuous exercise in 
school; later appeared after much Avalking. Pain AA’as Avorse at night. Limping during 
the past six months had become progressive^ AA'orse. 

Examination : — Motion at right hip limited as folloAA's:— angle of greatest flexion, 90 
degrees; abduction, 30 degrees; interaal rotation, 10 degrees; angle of greatest 

. 7 fiK 0/^r7tir»fir\T^ in IK 
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Roentgenogram (Fig. 

3) showed atrophy of head 
and neck, irregular osteo- 
periostitis of shaft of 
upper third of femur. 

Neck seemed shortened. 

Laboratory report showed 
M’assermann negative; 
white blood cells, 10,500 
with 75 per cent, neutro- 
phils; calcium 10.6 grams, 
phosphorus 4.35 grams 
per 100 cubic centimeters. 

On account of little pain, 
patient was allowed to go 
home and return to dis- 
pensary for obseiwation. 

Her sjTnptoms in- 
creased and she was read- 
mitted March 4, 1929 (one 
month after first admis- 
sion). Examination at 
this time showed; angle of 
greatest flexion, 110 de- 
grees; abduction, 20 de- 
grees; internal rotation, 5 
degrees; angle of greatest 
extension, 145 degrees; 
adduction, 10 degrees; 
external rotation, 10 
degrees. 

Roentgenographic re- 
port: “Neck seems short- 
ened. There is some 
atrophj' of head and neck; 
there is an irregular osteo- 
periostitis of the shaft of the upper third of femur on the iimer side.” 

Operation, March 6, 1929. Eight-inch incision, exposing upper third of femurand 
neck. Cortex of neck near outer aspect was found very thin and gave impression of 
egg-shell crackle; it looked bluish. The trochanter minor was apparenth' replaced by 
an overgrowth of cortex. This was removed for distance of two inches. Although 
markedly thickened, the cortex was not unusually dense. On opening the medullary- 
cavity, a gush of yellowish material was observed. This appeared to be broken down fat 
marrow. A drill hole was made up into the head, but revealed nothing. Wound was 
closed tight and light plaster-of-Paris spica applied. Temperature before operation was 
normal; afterward there was a rise to 101 degrees for two days and a return to normal. 

Pain was relieved after operation. Plaster was removed in three weeks. Patient 
walked with crutches for several weeks. Cultrrre showed a scanty growth of staphvlo- 
coccus aureus. Pathological report: — Chronic osteomyelitis. 

Folloii'-up, May 19, 1931. No pain; no limp. Flexion was limited to 90 degrees, 
otherwise motion at hip was normal. Roentgenograms showed that neck was assuming 
normal shape; width of shaft through trochanter was nearer normal. There was still 
evident increase of densitj- along inner border of upper two inches of shaft and lower 
border of neck. 


Fig. 3 

Case 3. Shows irregular osteoperiostitis of inner aspect 
of upper third of shaft of femur; sUght atrophy of head 
and neck. 
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Case 4. Jennie C., 
aged twelve, was ad- 
mitted May 13, 1929: 
discharged June 25, 1929. 

Complained of pain in 
right hip, which began 
two months Ijefore while 
doing exercises in school. 

Pain was persistent and 
worse at night. Girl 
walked with limp. This 
limp appeared soon after 
onset of pain ; was 
increasing. 

Examination: Patient 
walked with limp on right 
side; right hip was held in 
flexion. There was slight 
tenderness over greater 
trochanter. .4ngle of 
greatest flexion was 
SO degrees; angle of great- 
est extension, 160 degrees: 
internal rotation limited; 
e.xtemal rotation normal. 

Measurements were; 

Right A* — 31 inches; 

Right tibia — 12}^ inches; 

Right calf — Sl'i inches 
(atrophy) ; 

Left A* — 31 inches; 

Left tibia — 12 inches; 

Left calf — SH inches. 

Blood count showed hem- 
oglobin of 80 per cent.; white blood cells 7,950, with 63 per cent, neutrophils. l\'asser- 
mann was negative; quantitative tuberculin test, negative. X-ray 16970 (Figs. 4-A 
and 4-B) showed an increase in width of femur at base of the neck; some increase of 
density in bone in this area, and slight suspicion of bone abscess. This case was 
similar to Case 3. Operation was decided on. 

Operation, May 15, 1929. Greater trochanter and anterior aspect of femoral neck at 
intertrochanteric line were e.xposed. Periosteum was much thickened. Piece of bone 
was removed. It looked pale, had a white, ivoiy-like appearance and felt hard as ivoiy. 
No pus was noted; marrow seemed pale. Specimen was sent to laboratory- for culture 
and microscopic examination. 

Pathologicalreport: “Low-gradenon-suppurativeinflammaton,-process with atrophy; 
slight resorption and some periosteal new bone formation. ” Smear was negative ; culture, 
sterile; guinea-pig inoculation, negative. Because a rather large piece of bone was re- 
moved, vaselin gauze packing was inserted to fill in cavity and plaster-of-Paris spica was 
applied. This was removed in four weeks. Temperature was normal before and after 
operation. Patient was discharged June 25. 1929, with wound practically healed. 

FoUoip-up, January- 1932. No complaints; walks n-ithout limp. Range of motion in 
right hip is excellent. Angle of greatest fle.xion, 50 degrees; angle of greatest extension, 
ISO degrees: rotation normal. X-ray (Fig. 5) shows neck and upper end of shaft almost 
normal. .A.rea of excavation just below trochanter is filling in. Where abscess cavity 
was suspected, bone is negath-e. 

* .interior superior spine. 



Fig. 5 

Case 4. Follow-up x-ray. Upper end of shaft and neck 
are almost normal; outer cortex shows osteotomy. 
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Case 5. S. A., aged 
ten. First Admission, 

November 6, 1929-No- 

vember 26, 1929. Second 
Admission (one year later) 

September 10, 1930-De- 
cember 7, 1930. In May 
1929 had tonsillitis. 

After this illness had pain 
in left hip and limp on left 
side. Treated in Out-Pa- 
tient Department mth 
plaster spica. Pain was 
relieved, but h'mp re- 
mained. .Admitted into 
hospital. 

Examination was 
negative except for local 
condition about left hip. 

All motion was limited; 
flexion contracture of 20 
degrees. Blood count 
showed white blood cells, 

7,750, with 60 per cent, 
polymorphonuclears. 

Wassermann was nega- 
tive; tuberculin test, nega- 
tive. Roentgenogram 
19087 (Figs. 6-A and 6-B), 
taken November 6, 1929, 
showed slight atrophy of 
capital epiphysis; slight increase in density of bone on inner border of cortex of neck and 
upper two inches of shaft of femur. 

Treatment : — Traction to overcome flexion contracture; plaster spica three months. 

Since limp continued and flexion contracture returned, he was readmitted on Sep- 
tember 10, 1930. X-ray 23013 (Fig. 7) showed increased density of neck and upper two 
inches of shaft. Neck was thickened and shortened. There was a striking similaritj’ to 
picture of Case 3 (Fig. 3). 

Operation, October 20, 1930. Greater trochanter and shaft were exposed. Cortex 
was apparently negative (inner cortex was not carefully exposed). Several drill holes 
were made and curettings sent to laboratoiy-. No pus was encountered. Wound was 
closed tight and spica applied for two weeks. Temperature before operation was normal ; 
afterward rose to 102 degrees for two days; then returned to normal. Had stitch abscess 
which cleared up in few days. Wore brace for three months. 

Pathological report. “ In one place increa.sed connective tissue is observ’ed with some 
cells that may be a nest of inflammatory cells.” Smear was negative. Culture showed 
staphylococcus aureus. 

Discharged December 7, 1930 with brace. 

Follow-up, January’ 1932. No complaints, no disability’. Complete range of mo- 
tion of left hip except for sUght limitation of internal rotation. X-ray (Fig. S) shows 
that increased density of inner aspect of neck and shaft has disappeared; neck, though 
still thickened, is more nearly the normal shape. 



Fig. 7 


Case 5. Shows increase in density of inner corte.x of 
femur with increase in n-idth of femur at base of neck; 
compare with Fig. 3. 
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Case 5. Follow-up x-ray shows return to normal of 
cortex of femur; nook is still shorter and femur wider at 
base of neck. 


su.MMAHV 

Fi\'o cn.se.s are re- 
jtorfod wliich fall into 
two (li.stinct groups. 
In iho fir.st group 
llioro i.s (he typo of 
ca.se most often re- 
l)or(ctl as chronic 
s c I c ros i ri g os t CO inyel i- 
tis. Here the shaft of 
a long bone is in- 
volved, the s^unptoms 
are fairl}" clear, and 
the diagnosis readil}’’ 
established by the 
I’oen 1 gen ray. No diffi- 
cult 3" was encountered 
in their treatment. 

'"idle second group 
is more complicated. 
In the reports 
searched no mention 
of such a type was 
noted. The similar- 
ity in localization, 
All were treated in 


symptoms, and wentgeu-ray findings is interesting 
the same wa}"; the}’- were rolie\-cd b3'’ operation and have remained well. 
The wounds sta3’-ecl closed and no recurrences, either local or metastatic, 
have thus far been obser\-ed. In two, cultures ga^’e growth of staphy- 
lococcus aureus. Late x-ra}'' e.xaminations show a gradual return to 
normal contour and texture, once the irritant has been removed. 

Acknowledgment with thanks is made to Dr. Leo Maj'^er, Dr. Hariy Finkelstein, and 
Dr. Herman C. Frauenthal for permission to use their cases. 
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RECURRENT DISLOCATION OF THE SHOULDER. NICOLA 

OPERATION 

With Report of Cases * 

BY ILiRCUS H. HOB.ART, M.D., F.A.C.S., EVAXSTOX, TLLIXOIS 

From the Depanment of Siirgcnj of Xorthiceslern Unircrsily Medical School 

In 1929 Nicola * introduced his operation for recurrent dislocation of 
the shoulder which has as its principle the retention of the head of the 
humerus within the glenoid fossa b}' means of the long tendon of the 
biceps. This tendon is transplanted into a tunnel through the humeral 
head and acts to hold the head in place. 

This operation of transplanting the long tendon of the biceps seems 
verj' logical. It is anatomical, phj-siological, and simple; and it remains 
only to stand the test of time as to its results. There is the theoretical ob- 
jection that the tendon may give waj*, but that is also possible with any 
of the other methods, and in this operation the li\-ing bicep's tendon should 
be a better and more lasting protection than any other form of suture or 
stay. 

We suggest and have used two modifications of the technique origi- 
nally devised by Nicola ; these have been in part adopted by him, although 
not yet reported. 

1. An incision is used about a half-inch posterior to the anterior 
border of the deltoid, and the fibers of that muscle are spread longitudi- 
nally. With this incision there is less danger of damaging the cephalic 
vein, which is located at the anterior border, and exposure of the bicipital 
groove and tendon can be obtained without cutting any of the fibers of the 
deltoid at their origin on the clavicle. 

2. The tunnel in the humerus is so directed that the entrance for the 
tendon is near the proximal end of the bicipital groove and not in the 
middle of the head of the humerus (Fig. 1) . 

This gives a more normally anatomical course for the tendon, ob\'iates 
anj’ sharp angle in it, and avoids the continual crushing effect of the 
humeral head on the tendon in the glenoid fossa. 

TECHXIQUE OF TEXDOX-TRAXSPLAXTIXG OPER.iTIOX 

1. Thorough sterile preparation of the shoulder field of operation 
twenty-four hours in advance. This means shaving area, green soap, 
ether, alcohol, tincture of iodin, and a sterile dressing. Repainted with 
tincture of iodin at time of operation. 

2. “Lane-stjde’’ technique throughout the operation, — i.e.. instru- 
ment operation. 

* Reported before the Joint Meetins of the .American .Academy of Orthopaedic 
Surgeons and the Clinical Orthopaedic Club at Chicago, Illinois, January 13, 1033. 
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Fig. 1 

Modified Nicola operation for recurrent dislocation of shoulder, showing the 
tunnel for the long tendon of the biceps muscle through the humerus under the 
bicipital groove. 

3. Position on the table: patient on his back with sand bag under 
oulder, humerus rotated outward about ninety degrees. This allows 
e bicipital groove to point anteriorly. The elbow is flexed to about 
rty-five degrees and kept in that position for two to three weeks post- 
lerativel3^ 

4. General anaesthetic used. 

5. Incision, as above, one-third to one inch posterior to anterior 
irder of deltoid muscle, and fibers separated longitudinally, exposing the 
psule near the bicipital groove. 

6. The tendon of the long head of the biceps is exposed by cutting 
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transverse humeral ligament over the tendon in the bicipital groove, 
splitting the capsule in the direction of the tendon. The bicipital 
ich of the circumflex artery which accompanies the tendon in the 
(ve should be avoided if possible. 

7. The long tendon of the biceps is divided between sta 3 ' sutures 
.it one inch distal to the margin of the transverse humeral ligament. 
S. A hole is drilled through the neck and head of the humerus, be- 
ling just below the transverse humeral ligament, and using a quarter- 
1 drill. This is so directed that it comes out near the pro.ximal end of 
bicipital groove at the margin of the humeral head, as above described. 

9. A probe is passed through this tunnel, from below upward, and 
cut end of the proximal tendon threaded onto it and pulled back 
lugh the tunnel. The two cut ends of the biceps tendon are sutured 
;ther with black silk. 

10. Tension is made on the proximal part and sutures passed 
)ugh the tendon and periosteum to prevent tension on the newh- 
ired section of the tendon. 

11. The transverse humeral ligament and capsule are sewed with a 
tinuous, Xo. 1, plain catgut suture; the skin closed with silk or dermal 
ire. 

12. The arm is put up in a A'elpeau bandage, reenforced with ad- 
ve plaster, with the elbow flexed to fort}’--five degrees, and left there for 
:e weeks. 

The patient is then allowed to resume motion gradualh-. Massage, 
tie motion, and heat are advisable. The patient is cautioned not to 
uct arm completelj' for a number of weeks. 

C.ASE REPORTS 

C.\SE 1, H. S., male, aged twenty-six years. Fifteen or sixteen dislocations of right 
lerus previous to May 12, 1932. Operation (Nicola) at Cook Count}’ Hospital, 
r leaxdng hospital in two weeks, had an accident resulting in fracture of right elbow 
;h healed perfectly, with good motion. .After that he kept the arm completely ab- 
ed each night for three weeks, on the ad\’ice of someone else. He had used the arm 
;ver}’thing. .About December 20, 1932, while putting on a hea^"}' overcoat, he said 
shoulder went out again and right back. Since that time he has had no more trouble. 
Case 2, E. G., male, aged nineteen years. Injured left shoulder one year ago pla}'ing 
ball, twelve recurrent dislocations. November 17, 1932, operation (Nicola with 
:omical replacement of tendon), at Cook County Hospital. Result: all motion, no 
irrence. 

Case 3, C. J., male, aged twenty years, had had sLx dislocations of right humerus, 
ember 29, 1932, operation (Nicola, revised as in Case 2), at Cook County Hospital, 
ult: using arm, all motion present, no recurrence. 

SUMALARY OF C.ASES 

Of the three cases operated on. Case 1 (Nicola) has had one slight 
urrence, but this man has given his shoulder much abuse and violent 
ge since the operation, ten months ago. Cases 2 and 3 (Nicola, with 
itomical replacement of biceps tendon) have given good results. 
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CONCLUSIONS 

1. The Nicola operation offers a comparatively simple means of 
treating recurrent dislocations of the shoulder. 

2. The revised technique as here suggested, of placing the long head 
of the biceps through a tunnel, nearer the bicipital groove, instead of 
through the humeral head, gives a more anatomical result and should 
obviate angling the tendon and crushing it in the glenoid fossa. 

3. Enough time has not elapsed, nor have enough cases been re- 
ported to determine its permanent value. 

4. Three Nicola operations are reported. 

REFERENCE 
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FIXED SKELETAL TRACTION IN FRACTURES OF THE LEG 


BY BALPII M. CARTER, A.B., M.D., F.A.C.S., GREEN* BAY', WISCONSIN* 

For the treatment of clifRcuIt fractures of the leg below the knee, the 
application of fixed skeletal traction b\* means of the Ivirschner wire has 
proved highly successful in my experience. 

The necessary equipment consists of a Kirschner wire outfit, a trac- 
tion frame for fractures of the lower leg as suggested by Bohler, and a so 
called Marburg distraction apparatus. This latter consists of two Kirsch- 
ner traction bows, whose c.xtrcmities are drilled to receiY*e the ends of 
detachable lateral bars, connecting one bow with the other bj* means of 
turnbuckles; the lengths of these bars ma 3 * be varied as indicated. 

To make use of this method in fractures of the tibia, the patient is 
anaesthetized, a Kirschner wire is put through the os caleis, in the usual 
manner, and the traction bow applied. The leg is then placed in the trac- 
tion frame, as sliown in Figure 1. In doing this, there must be sufficient 
padding at the bend of the knee to prevent undue pressure on the skin; a 
spring balance is also interposed between the traction bow and the trac- 
tion screw. This is shown in the illustration. 

The traction screw at the end of the frame is now turned down until 
the spring balance registers about twentj'-five pounds; in most cases this 
will be found to be sufficient to overcome anj* shortening which maj* be 
present and, upon palpation at the site of fracture, the ends of the frag- 
ments will be found to be in contact. In certain cases, apparentlj* in those 
in which the sharp end of a bonj’- fragment has become embedded in 
muscle, more traction is necessarj*; in such cases, it maj* readilj* be applied 
bj* means of the traction screw, until the spring balance shows fortj* to 
fort3'-five pounds. In those cases in which this amount of traction is 
necessarj’", a blanching of the toes and foot will occur, due to compression 
of the blood Y*essels at the knee. This need occasion no alai*m; such trac- 
tion, if necessarjq maj* be maintained for fifteen to twentj* minutes, or 
even longer, ■n*ith no after-effects whateY*er. As soon as the cast is applied 
and the traction reheved, the toes immediatel3’- take on their natural 
color, and no pain or soreness at the knee results. 

When the shortening has been overcome b3^ a sufficient amount of 
traction, palpation will usuall3' show that the fragment ends are in contact; 
if there is a gap in the continuit3^ of the bone, the traction is released until 
this gap disappears. 

B3’' means of a portable x-ra3’- unit, films are now made in two planes. 
In most cases, satisfactor3’^ reduction will be found to hax'e taken place; 
occasionally some lateral displacement ma3* persist, which is readil3^ cor- 
rected b3’’ manual pressure on opposite sides of the leg. 

Not infrequent^’’, also, there is seen to be OY*ercorrection of the 
shortening, •n*ith slight diastasis of the fragment ends, particularl3* in 
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Fig. 1 

Leg in traction frame, showing wire through os calcis, padding at knee, and spring 
balance. Reduction of fracture complete. 
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Fig. 3 

Skeletal relationship of wires. Site of fracture indicated by black line. 


transverse or slightlj' oblique fractures. If this is the case, the traction 
must be further released. This last point is particularly important; tvith 
the powerful traction, overcorrection and separation of the fragment ends 
readily take place, and, if allowed to remain, will give rise to delayed union, 
if not to its complete absence. 

When reduction is satisfactorj--, the ne.vt step in the procedure is car- 
ried out. Two hea'^'j’- Kirschner wires are put through the tibia above and 
below the site of the fracture. Over the protruding ends of both wires, 
before the traction bows are applied, are slipped small set screws, which 
for the time being are left loose. The traction bows are now put in place 
and the wires tightened as usual. The lateral bars of the distraction ap- 
paratus are next fixed to the two Kirschner bows, and the turnbuckles 
adjusted to the proper length. By this means, the fragments are firml 3 ’- 
fixed in their reduced position, and no displacements can possibly take 
place during the apphcation of the cast. This step in the procedure is 
shown in Figure 2. The skeletal relationships of the two wires are shown 
in Figure 3. 

An unpadded plaster cast is now apphed, beginning with a posterior 
molded splint. In appljdng this cast, great care must be taken to see that 
it fits snuglj’’ about the wires in the shaft of the tibia. The leg with the 
cast applied is shown in Figure 4. 
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Fig. 4 

Leg still in traction frame with cast applied. 


As soon as the cast has firmly set, the leg is removed from the 
traction frame. The small set screws which were previously slipped over 
the ends of the wires are brought snugly up against the cast and tightened. 
By this means, the tension is kept on the wires in the absence of the trac- 
tion bows. The latter, together with the lateral bars, are now removed 
and the protruding ends of the wires cut off close up to the set screws. 
The Kirschner wire through the heel is also removed. The dressing at this 
stage is shown in Figure 5. It is completed by throwing a few'^ turns of 
plaster bandage over the set screws as a protection. 

By means of this procedure, difficult fractures of the tibia can be 
readily reduced, and what is more important, owing to the fact that the 
fragments are firmly united to the cast by means of the wires, new displace- 
ments cannot take place, and reduction is easily maintained until the bony 
union is firm. The roentgenograms from an illustrative case are showm 

in Figures 6 and 7. 

The distraction 
apparatus alone can 
be used to effect and 
maintain reduction, 
although it is prefer- 
able to use it in connec- 
tion with a frame and 
traction to the oscalcis, 
as above described. 
If, however, a trac- 
tion frame is not avail • 
able, the method of use 
is brieflj'’ as follows. 



Fig. 5 

Completed dressing. Note set screws maintaining ten- 
sion of wires. 
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Under strictly aseptic precautions, as always, the wires are put 
through the bone above and below the site of fracture. The set screws, 
bows, and lateral bars are then applied, and traction is obtained by 
lengthening the lateral bars sufficiently to bring the broken ends into 
contact. An unpadded cast is then put on, the set screws tightened, and 
the apparatus removed. Without the use of the traction frame, however, 
unless great care is exercised, new displacements are possible during the 
manipulations attendant upon the application of the cast, and, for this 
reason, the use of the frame is preferable. 

The following day, after the plaster has firmly set, the usual iron 
stirrup is applied to the cast, extending below the sole of the foot, and the 
patient becomes ambulatory. 

The progress of callus formation is noted by means of an occasional 
roentgenogram. In most cases, union is sufficiently firm at the end of 
about four weeks so that the -wires and cast may be removed and a new 
cast without wires put on if desired, without danger of causing displace- 
ment of the fragments. How^ever, in the absence of any indication to the 
contrary, this is not necessary, and the original cast may remain until 
union is firm, and a cast is no longer needed. 

This method of treatment is reported because it is one which gives 
highly satisfactory results in a class of fractures wiiich frequently occasion 
extreme difficulty. No originality is claimed for it; the same principle is 
utilized by Bohler in fractures below the knee, the difference being that 
he makes use of rustless steel nails for obtaining the fixed traction instead 
of the Kirschner wire. These nails must be driven or forced through the 
bone; this of course can be readily done, but the insertion of the Kirschner 
wire is much simpler and easier. The nails also give rise to much moie 
tissue damage than do the wires, on account of their much larger size, 
hence, irritation and the chance for infection are increased. For these 
reasons, I feel that the method wdiich makes use of the wares and which has 
been described is preferable. 

Note. — Since the above article was accepted for publication, in reviewing some 
fracture literature, I have found a paper on the same subject by Dr. J. Ayiiren 
AA^iite, of Greenville, South Carolina (White, J. W. : Plaster Cast, Bone Pin IV et lo 
in Fractures of the Lower Leg. Southern Med. J., XXV, 218, 1932). The met w 
of treatment described in his paper is similar in many of its details to the one e 
scribed bj" me. Although my work has been done independently and with no "non 
edge of his method, I feel that in justice to Dr. White, this acknowledgment s mu 
be made. R. M. Carter. 



EXTRA-ARTICULAR BOXE-GRAFT TREATIVIENT FOR 
TUBERCULOSIS OF THE HIP JOINT 

a Special Study of the Primauy Failures of Fusion 

nv SYLVAN L. HAAS, M.D., SAN FRANCISCO, CALIFORNIA 
From l/ic Shriiiers' Ifospitnl for Crippled Children 

Sufficient time has elapsed since the introduction of the extra-articular 
graft operation to allow some deduction to be made as to the advisabilitj- 
of instituting this particular operative procedure for the cure of tuber- 
culosis of the hip joint. To date the published reports are not sufficientlj- 
large to allow the surgeon to formulate some definite conclusions, but 
there should be an increasing number in the next few years. 

In interpreting the reports, one must bear in mind certain significant 
facts that may play a part in leading to error. Thus there is alwaj's the 
possibility of a recrudescence after an apparent cure, even after the 
lapse of a number of j’ears. However, one maj' be reasonably certain of 
a cure if a firm, bony ankjdosis has taken place in the diseased joint. It 
must not be forgotten that there is always a chance for error in diagnosis, 
especially in the e.xtra-articular method, as particular effort is made to 
avoid invasion of the diseased joint, and no material is obtained for cer- 
tain diagnosis by microscopical examination and guinea-pig test. In 
other words it becomes necessarj’- to rely on the presumptive evidence 
furnished by clinical historj' and findings and roentgenographic examina- 
tions. 

In the papers bj' AlbeeS Hass-, Alaragliano®, Kappis^, Hibbs®, Wil- 
son', Ghormley", SorreU, Eikenbary®, Schumm*®, Alathieu^^, Nove- 
Josserand'-, Leriche and Strieker*’ different modifications of the extra- 
articular and intra-articular bone-graft operations are described in detail. 
Good results have been obtained by all of the methods but here again 
sufficient statistics have not been presented to allow the drawing of anj’- 
conclusions as to the preferable type. Even after the publication of a 
large number of reports it will be necessarj’’ to exercise care in drawing 
conclusions and avoiding an erroneous interpretation. A few of the facts 
that must be considered are: the age of the patient at the time of opera- 
tion, the duration of the disease, %irulence or acuteness of the process, 
careful operative technique, postoperative care, time of observation, and 
careful follow-up of the patient. It is possible that one type of operation 
maj'- give a uniformly higher percentage of good results. It is beheved 
that a certain number of failures will occur regardless of the t j-pe of opera- 
tion. A study of these unsuccessful results in an effort to determine the 
causative factors should provide some interesting results. It is to be 
hoped that the details presented in this report may aid in soR-ing some of 
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the problems that are encountered and decrease tlie failures, or lead the 
way to a uniformlj’' successful method. 

The present study is based upon fifty patients operated upon at 
Shriners’ Hospital in San Francisco with the extra-articular bone graft. 
The technique of the operation was relativelj'’ uniform throughout the 
series. The joint capsule was exposed b}'^ a Smith-Petersen approach, 
after which a free or pedicle graft from the ilium was utilized to bridge 
the ga^D from the raised-up trochanter to the side of the ilium outside of 
the joint capsule. If tuberculous material was encountered in the ihum 
or elsewhere outside of the capsule, the operation was completed in the 
usual manner. Some of the cases were operated upon even in the pres- 
ence of a persisting sinus. The operative wound was closed in layers, 
after which a single or double plaster spica was applied. The patient was 
kept recumbent until union rvas w'ell established. 

There w'as no operative mortality in this group of patients and there 
was a very noticeable beneficial improvement in the physical condition 
of all patients very soon after the operation. All the patients, with one 
exception, were definitely benefited by the operation. One patient who 
had a sinus at the time of operation made good progress, and union was 
almost complete when he developed a fatal meningitis about the eighth 
month after operation. 

Sinuses were present in six patients at the time of operation, but 
healing took place in all but one patient. Sinuses appeared in three 
patients after operation. One of these subsequently healed and it is 
anticipated that the other two, which are gradually healing, will close 
permanently. 

In twelve patients tuberculous material was encountered during the 
operation, but a sinus followed in only one patient. 

The average age of the patients at the time of operation was seven 
years. 

The average duration of the disease before operation was four an 
three-tenths years. 

The average time after operation before the patient walked was one 
year and four months for those requiring one operation. 

The longest time period of observation since operation has been eig 
years. The disease appears to be cured ur arrested in every patient, a 
it will take a longer period before more definite final conclusions can e 
drawn. 

SPECIAL STUDY OF PATIENTS REQUIRING MORE THAN ONE OPERATlO> 

In reviewing these fifty cases it was rather surprising to find that 
tiventy patients, or forty per cent, of the total, required more than one 
operation before a successful result was obtained. In ^dew of the 
number of secondary operations, it was thought that a detaile s uc^^ 
would throw some light on the cause of the failures and possiblj’’ pa^ 
wa}’’ for a method of securing more primary successful results. - 
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be possible to determine from this stud 3 ’- the tj-pe of case in -which the 
prognosis for operative success will be poor. If a failure can be antici- 
pated, then some supplement arj’ procedure maj' be instituted to assure a 
good primar}' result. The studj' will be taken up with regard to the 
following subjects: 

1. Age at time of operation. 

2. Duration of disease before operation. 

3. Time after operation before patient was able to walk unassisted. 

4. Tj’pe of deformit}' at time of operation. 

5. Appearance of head of femur in roentgenogram. 

6. Appearance of acetabulum in the roentgenogram. 

7. Distance of trochanter from the ilium. 

S. Mobilitj' of femur at time of operation. 

9. Presence of sinus at operation. 

10. Presence of abscess at operation. 

11. Tuberculous material encountered during operation. 

12. Progress of disease process. 

13. Acuteness of the disease. 

14. Use of free or pedicle iliac graft. 

15. Single or double spica applied after operation. 

For simplicitj' of studj' it maj’’ be best to group the subjects under 
several headings, as: (1) time element, (2) pathological and clinical find- 
ings, (3) operation. As nearlj' as possible each t jTje will be tabulated and 
studied in relation to the patients requiring either a primarj^ operation or 
a secondarj' operation. 

TABLE I 


Age. Dcraiiox, .\xd Time Before Operatiox 

j 

.Average Age at IDuration of Disease 

1 Time of Operation | Before Operation 
» 

Time After Opera- 
tion Before Patient 
Was Able to Walk 
j Unassisted 

Primary successful result . . 7.9 years j 4.9 years 

Secondary successful result' 7. S years . 3.5 years 

1 1.3 years 

1 2.3 years 


The average age at time of operartion was about the same in both 
groups, but in general the patients were j’^ounger in the group requiring 
more than one operation. 

The duration of the disease before operation was longer in those pa- 
tients requiring onlj^ one operation. Thus it maj’’ be inferred that the 
longer the duration of the disease the more likelj’’ it is to be quiescent and, 
therefore, more amenable to treatment. This factor will be further 
elaborated in some of the other tables. 

There was, of necessitj’’, a longer time period in those patients re- 
quiring two or more operations. 
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TABLE II 

Dkfohmitv at Oi’EUATION 



Adduction Deformity 

Abduction Deformity 

Primaiy 

GO per cent. 

75 per cent. 

40 per cent. 

25 per eent. 

Secondary 



In Table II it is noticed that there was a larger proportion of cases 
with adduction deformity requiring more than one operation. This 
factor is not so important in view of the rather large number of cases in 
which a primary result was obtained in the presence of an adduction de- 
formity. 


TABLE III 
Pathology 



Erosion of 

Acetabular 

Distance of Tro- 

Mobility at 

1 

Head 

Involvement 

chanter to Ilium 

Time of Opera- 
tion 


Slight 

Great 

Slight 

Great 

Short 

Long 

Slight 

Great 


Per 

Per 

Per 

Per 

Per 

Per 

Per 

Per 


cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

Primary 

10 

90 

30 

70 

73 

27 

73 ■ 

27 

Secondary 

30 

70 

25 

75 

50 

50 

50 

50 


It is evident from Table 'III that where there was a greater destruc- 
tion of the head and acetabulum there was a correspondingly better 
chance for primary union. It is also noticed that, with a shortened dis- 
tance from trochanter to ilium, as would occur with greater destruction, 
from an operative standpoint there would be a better chance of securing 
. a good bone graft between the two points. It is also noticed that the less 
the mobility at the time of operation the greater are the chances of a 
primary successful result. These factors all work together in influencing 
a favorable result,— that is, greater destruction, less distance to be bridged, 
and greater fixation. 

Also, as pointed out in Table I, the longer the duration the better 
are the chances of success, which is in accord with the other findings,— 
namely, the more the destruction the greater the tendency to fixation. 

The presence of a sinus or abscess at the time of operation, or the en- 
countering of tuberculous material, did not hinder the possibility of a 
primary success. This must not be interpreted as a desirable condition 
to have present, but the presence or encountering of tuberculous materia 
does not necessarily spell disaster. In general, it is best to carry out ic 
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Type of lesion in which prognosis is good for primarj- fusion. Notice the marked 
dest'niction of the head and acetabulum and the short distance from the trochanter 
to the side of the ilium. 

primarj" principles of this particular operation and avoid, tvherever 
possible, the invasion of the diseased area. 

The more rapidlj' and acutely the disease is progressing, the greater 
are the chances of primary failure. In other words, the more chronic 
the process the greater are the chances of obtaining a successful result. 


Primary fusion obtained in the marked destructive lesion 
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TABLE IV 


Sinus, Abscess, and Tubeiicueous Matebial at Operation 


i 

Sinus at 
Operation 

Abscess at 
Operation 

Tuberculous Ma- 
terial at Time of 
Operation 

Primary 

12 per cent. 

1 4 per eent. 

12 per cent. 

10 per cent. 

27 per cent. 

20 per cent. 

Secondary 



There appears lo be no advantage of the pedicle iliac graft over the 
free iliac graft. The removal of the cartilage from the trochanter did not 
increase the chances of primarj'' successful operation. The application 
of a double plaster spica did not prevent the failures. In fact there were 
fewer primary successes when a double spica was applied. 

SUMMARY ON CAUSE OF PRIMARY FAILURES 

The longer the duration, the slower the progress, and the more chronic 
the disease, the greater are the chances of a primary successful extra- 
articular arthrodesis. 



Fig 3 


T-rpe of lesion in which the prognosis is for primary failure 


Notice the long 
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TABLE V 

Activjtv or tiik Diskask 


1 

Rapid 

Slow 

Acute 

Chronic 

Primuiy 

20 jier cent. 
40 per cent. 

SO per cent. 
GO jicr cent. 

2G per cent. 
30 per cent. 

74 per cent. 
70 per cent. 

Secondaiy 



The greater the destruction of tlie head and involvement of the 
acetabulum and, necessarilj’-, a closer approximation of trochanter to the 
side of the ilium, the more t he likelihood of obt aining a primary successful 
result (Figs. 1 and 2). The greater the dest ruction, the longer the dura- 
tion, and the more chronic the process, the easier will be the operative 
procedure, and the more certain the securing of a fusion by the first 
operation. 

TAItLE VI 

Factors Connected With the Operation 



Free Iliac 
Graft 

Pedicle Iliac 
Graft 

Cartilage Re- 
moved from 
Trochanter at 
Operation 

Cartilage Not 
Removed from 
Trochanter 

Primary success .... 
Secondary success. . 

GG per cent. 

55 per cent. 

34 per cent. 

45 per cent. 

24 per cent. 

20 per cent. 

7G per cent. 

80 per cent. 


Single Spica 

After Operation 

Double Spica 

After Operation 

Primary success .... 
Secondary success. . 

80 per cent. 

55 per cent. 

20 per cent. 

45 per cent. 


The more the mobility, the less the chances of fixation. In the early 
acute cases the mobility is greater and it is technically more difficult to 
secure fixation while the extra-articular graft is uniting at its ends. The 
long leverage arm of the extremity puts a severe strain on the grafted area 
when there is mobility at the time of operation and reduces the possibility 
of union (Figs. 3, 4, and 5). 

The presence of a sinus, an abscess, or the encountering of tubercu- 
lous material during the operation did not seem to be a causative factoi 
for primary failures. It is preferable, howeA'-er, to work in a clean fie 
and uphold the primary principles of the extra-articular method. T le 
removal of the cartilage from the trochanter or the application of a dou e 
plaster spica did not reduce the number of primary failures. 

CONCLUSIONS 

1. The extra-articular-graft method for fixation in tuberculosis of 
the hip joint in children is a definite, curative, operative procedure anc 
reduces markedly the time of treatment. 
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2. In the primary successful cases, the patients were able to walk 
unaided one and one-third years after operation, although the average du- 
ration of the disease before operation was nearly five years. 

3. The longest lapse of time since operation in this series is eight 
years. There is even,' indication of permanent cure in this and the other 
cases of the series. 

4. Successful results may be obtained even though a sinus or abscess 
is present at the time of operation, but a clean field is preferable. 

5. Forty per cent, of the patients required more than one operation 
before successful result was obtained. 

6. The failure of the primarj' operation was found in the acute cases 
of short duration, in which there was little destruction of the head and 
involvement of the acetabulum, adduction deformity, and considerable 
free movement in the joint at the time of the operation. 

7. In those cases where a primarj' failure may be anticipated, it is 
recommended that a supplementary osteoperiosteal graft from the tibia 
or upper end of the femur be used in conjunction with the graft from the 
ilium. 
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CONTRIBUTION TO THE QUESTION OF SPINAL FUSION 
IN TUBERCULOUS SPONDYLITIS IN CHILDHOOD* 


BY ERNST FREUND, M.D., VIENNA, AUSTRIA 

F cllow, Broton Orthopaedic Research Fellowship, Hospital for Joint Diseases, Neio 

York City 

In spite of the fact tliat the operative treatment of tuberculous 
spondylitis by spinal fusion has been practised fer more than twenty 
years, there is still lack of unanimity in regard to the indications and to the 
therapeutic value of the operation. A questionnaire circulated recently 
among seventy-six German orthopaedic surgeons showed that eight only 
Avere favorable to the method, thirty-eight used it Amry seldom and only 
in carefully selected cases, AA’hile thirteen declared themsehms as distinct 
opponents, and seAmnteen remained indifferent. 

The American orthopaedic surgeons are much more receptive to the 
merit of the operative method, although even in this country great differ- 
ences prevail regarding indications and therapeutic effect. Sorrel, Avho 
has an unusual AA^ealth of material at his disposal, states that only three 
out of 802 children AA^ere operated on. On the other hand, 300 out of his 
703 adult cases AA^ere subjected to the operation. EA^en Putti remains 
critical of the operation; he uses it rarely and only in adults, aaFIIb 
G aleazzi has completely rejected the operative method. 

The object of this article is to contribute from the material of the 
Hospital for Joint Diseases an analysis of cases of tuberculous spondylitis 
in children, treated both conservatiAmly and operatively. The sixty- 
bed Country Home at the seashore, tAAmnty-fiAm miles from the city, 
offered a splendid opportunity for combining non-surgical and surgical 
care and for observation of cases during long intervals. In the selection 
of the material and its assignment to one or the other group, an endeavor 
was made to proAude the greatest possible similarity of skeletal lesions 
and localization, as AA^ell as of the age of the patient, both for the con- 
servatively and for the surgically treated cases. Because of these re- 
strictions in the selection of the cases, AAdiich is materially accentuated by 
the great variability of the syndrome and the Amry strong indiAudual 
differences, only a limited number of cases can be reported. On the other 
hand, the seclusion of the Country Home afforded the adAmntage of a 
thorough and fairly long continued inA'-estigation. We have, therefore, 
omitted all cases, both juAmnile and adult, AAFich had received only 
ambulatory conservatiA^e treatment, particularly since, according to 
preAmiling use, such treatment is considered as merely a palliatiAm measure 
Avhich is necessitated by social conditions. The Amlue of this institutiona 
general treatment of bone tuberculosis, as carried out in a country 
or sanatorium is already too firmly established to be discussed; althoug i 
may be that in indiAudual cases, especially in children, a good result may 
* Received for publication August 10, 1932. 



SriXAL FUSION IN TUBEnCULOUS SI’ONDVLITIS 


753 


be obtained by ambulatory treatment alone. But this is certainlj' an 
exception and, in the lijiht of the prevailing and accepted principle, it is 
far from being the ideal treatment of skeletal tuberculosis. 

Taking in consideration first the question of mortality, we find that 
the statistics of Hibbs and Risser upon 286 cases, which were almost all 
subjected to early operation, give the mortalitj' rate of twent 3 '-six and 
two-tenths per cent, during a period of observation covering five j'ears or 
more. All the deaths were due to disease and not to operation. 

In a smaller series of cases of Janik (Clinic of Lwow, Lemberg), cov- 
ering eight 3 *ears, from 1920 to 1928, a mortalitj' of thirtj'-one per cent, in 
operated cases was found. 

Upon first glance, this seems to exceed the mortality' rate given bj^ 
the best known adherents of conservative methods (Kisch, Rollier, and 
others). However, it should be taken into consideration that their statis- 
tics are based merelj* upon the condition of the patient upon discharge or 
while still an inmate of the institution. 

If we calculate the mortalitj' figures of conservative treatment on the 
basis of the long observation which was applied for the operative cases, we 
find that the mortalitj' of operated cases is not so far below that of cases 
treated conservatively. A close comparison of these mortalit 5 ^ figures 
then will show that the Hibbs or Albee spinal fusions are not representing 
anj’ specific therapj' for spinal tuberculosis; thej" claim a still higher 
percentage of victims than do the conservative methods. 

It is far more difficult to pass judgment upon the question of biologi- 
cal cure, particular!}’' upon the basis of statistics alone. The five-year 
interval of observation is not a sufficient criterion for proclaiming an 
absolute clinical cure and cases of recurrence after many years are by no 
means uncommon. Therefore, instead of drawing in for comparison the 
percentages of cures as found in statistics of conservative treatment, it 
seems to us more reliable to use our own cases as a basis for comparative 
statistics. 

Eliminating all cases which had only a transitory stay at the Hospital 
or the Countr}’- Home and consequently no sufficient treatment or observa- 
tion, there remain for the purpose of our investigation forty juvenile cases. 

Of these forty cases, twelve were treated purely conservatively and 
twenty-eight were operated upon. 

Of the twelve consen-atively treated cases, five died and seven are 
still under treatment at the Countr}’ Home. None of these seven has as 
yet been discharged as cured. This apparent discrepancy in the com- 
parison of the material is explained by the fact that the greater part of the 
conserv’atively treated cases at the Home are ultimately being transferred 
to the surgical group. Their average stay at the Countr}’ Home is three 
years. 

The chnical condition of these seven cases is as follows : Two are in ver}’ 
good condition, showing roentgenographicaUy good bony union in the 
destroyed vertebrae and relatively shght gibbosity. These cases can be 
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considered as healed, both from the clinical and roentgenographic points 
of view. 

Five cases are in good condition, showing a clinical manifestation of 
healing. In the x-vay, however, there is no solid union in the vertebral 
debris. Of these patients, two ai’e up and about in a plaster jacket; while 
one, Avith a dorsal lesion, is recumbent in a Calot jacket; and two cases 
are on frame Avith traction. We belieA^e that the prognosis is favorable 
for all these cases, even though four of them shoAv a marked gibbus. 

These seA'en cases demonstrate, in spite of their small number, that it 
is possible that Pott’s disease may be healed in childhood under entirely 
conserA’'atiA''e measures. They also demonstrate that if more than one 
A^ertebra is attacked, Avhich is very often the case, a very long time is 
consumed to effect complete healing. In all of these cases more than one 
vertebra Avas involved; in one case AA-ith a dorsal lesion, five vertebrae. 
EAmn AAuth early and proper treatment and in the absence of sinus forma- 
tion, one must figure on an aAmrage of at least four years of conseiwatiA'e 
treatment. The question, of course, arises Avhether it is possible to keep 
a child in an institution for that length of time, or A\diether it is not pos- 
sible to release these cases from institutional care at least for a consider- 
able period of their disease. When AA'e folloAV carefully the course of the 
seA^en cases mentioned, as Avell as that of the cases operated on after a long 
period of conservative treatment, the impression is gained that spondy- 
litis remains stationary for a long period of the- disease. That occurs 
AA’^hen maximum bone destruction has taken place and obAdous signs of 
healing appear in the x-ray picture; in other Avords, the bone structure 
becomes more clearly and better defined. At this period neAV bone is 
formed, but this process is Amry sIoav and the complete formation of the 
blocking piece of bone, Avhich occupies the site of the destroyed vertebrae, 
requires years. Apparently hospitalization, CAmn in the best institutions, 
is not able to effect this, and it is argued that some cases, after a long 
draAAm-out rest, require a change in surroundings in order to bring about 
final healing at the same rate of progress as obserAmd during the more 
actnm stage of the disease. Whereas, in the more active stage, the 
predominant signs of the exudative type of spondylitis gradually are seen 
to yield to the productiAm type (as already described by the AAwiter in a 
former publication from the Istituto Rizzoli) ; afterAvards, the process of 
healing seems to remain at a dead leAml. For such cases, proAuded they 
are not complicated by cord compression, an interruption of the rest cure 
by application of a plaster-of-Paris cast and tentatiAm discharge from the 
institution may be beneficial. Putti and Vacchelli reporting frorn the 
Alpine Sanatorium of Cortina di Ampezzo, emphasize this fact, and insist 
upon patients being remoAmd from the institution from time to time, anc 
adAmcate particularly the change from Alpine to maritime surroundings. 

It AA'as mentioned that four out of the seA-en cases treated conserA'a- 
tiA-ely shoAA-ed marked deformity. This also applies to some of t le 
surgical cases AA-hich had been treated on a frame before operation anc 
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which sliowcd a considerable increase in the kj'phosis. In all of these 
cases atteiniited corrections of the deformity were uniformly unsuccessful 
with the exception of a sinple case which was treated on the frame with 
felt paddins under the pibbositj". In this latter case the tracing of the 
deformity showed unmistakable though not very considerable correction 
of the angulation. This fact is emphasized because it proves that 
correction of spondylitic gibbus is indeed possible in recumbencj'. Finck 
has treated a large number of cases in which the gibbosity was success- 
fully improved or entirely corrected by this method of gradually increas- 
ing pressure by means of cotton padding placed under the deformity in 
the reclination bed of Lorenz. Waldenstrom also, making use of the 
same method, gives some striking results of correction of the deformitj^ 
or improvement in eighty per cent, of the cases. Finck takes his idea 
from the Calot method of redressment force of the spine; although he 
does not actually use this method, the principle of which has met with 
serious objections from alt sides. As a matter of fact, it seems that the 
correction is more apparent than real, inasmuch as the process observed 
in the spine, in response to the slowlj' increasing pressure, develops com- 
pensatory curves above and below the diseased area, to which may be 
added the atrophy of the prominent vertebral processes. 

AVe must saj' one word in regard to the five fatal cases in our series 
of twelve conservative!}' treated. This maj', at first, be a strikingl}' high 
figure, but it becomes readily understandable if we consider that these 
cases, because of their poor general condition, were not taken into the 
group of surgical cases. Two of these latter cases showed double lesions, — 
that is, a spondylitis and fungus of the foot with cold abscess and si- 
nuses; and a spondylitis with caries of the frontal bone. These patients 
also had pulmonary tuberculosis. In three other cases there were ab- 
scesses with amyloidosis and general sepsis; one of these showed a paraly- 
sis of the lower extremity, the other a severe degree of ascites due to 
general amyloidosis and weakness of the heart. Cases with double 
lesions took a very malignant course from the onset. 

OPERATIVE GROUP 

The operative group may be divided into two groups: those operated 
on early, — that is, those in whom the spinal fusion was carried out in the 
first year of the disease; and those operated on late, — that is, those in 
whom the spondylitis existed clinically for at least one year and the opera- 
tion had been preceded by conservative measures. 

The first group embraces nine cases; the second group nineteen. 
This ratio clearly indicates that the policy of the Hospital for Joint Dis- 
eases is to treat children -with Pott’s disease conservative!}' at first: the 
surgical steps follow upon the completion of. the conservative treat- 
ment. 

In regard to the age, the patients operated upon early varied from 
three to thirteen years, — average, six years of age. All but one remaining 
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in the Countiy Home liad conser\'’afi\’e afier-trcatmcnt for a period rang- 
ing from one to eight 3’’cars. 

Of these cases operated on carlj'’, Iwo died; one, one year and the 
other four j^ears after operation. 

It seems that tlic operation can not be brouglit into a causal relation- 
ship with tlie fatal issue, and we must consider the operation as almost 
absolutel}'’ safe. One of these two patients died of amyloidosis of the 
viscera after the postoperative appearance of numerous abscesses and 
sinuses; in the other case the operative field became infected with tuber- 
culosis, the graft became necrotic, partially c.x'truded, and death ensued 
as the result of miliary tuberculosis. 

A survey of the results in the remaining cases operated on early was 
as follows: 

In one case the result was e.vccllent. In this case, however, we be- 
lieve that the prompt cure was independent of the operation and that it 
was due to the rather infrequent fact that only one vertebra was attacked. 
Of this, only half of the vertebra was destroyed and the adjacent inter- 
vertebral disc was not involved. Healing took place without deformity 
and with complete normal function of the vertebral column, as a control 
examination showed six years after the operation. At that time, the 
graft had completely disappeared. 

The remaining six cases, following operation, showed a considerable 
increase of the deformity as a result of further destruction of the vertebrae, 
with the exception of two cases in wliich too short a period has elapsed to 
make a reliable statement in this regard. In one case there appeared 
paralytic manifestations of the lower extremity, of the bladder, and of the 
rectum immediately after the operation, which persisted for two and 
one-half years, in spite of the fact that the patient was lying comfortably 
on a frame with both of his legs in traction. In another case the bone 
graft turned out to be too short because of subsequent expansion of the 
caries, so that a second Albee operation had to be performed to fix the 
whole diseased spine. 

Summarizing these nine cases operated on early, the impression was 
that the Albee operation performed early in the disease is not likely to 
shorten the course of the disease or to lessen its severity. It seems that 
the spinal tuberculosis of childhood will, in spite of operation, pursue its 
course, and that it sometimes will extend beyond the section of the spine 
which had been fused. The graft in the still active vertebral process is 
altogether unable to prevent the appearance or the increase in deformity 
after operation. It wmuld seem, therefore, that, since sufficient immobi i- 
zation can be obtained by means of the frame or the plaster bed, there is 
no reason for undertaking the operation in the early stage of Pott’s disease. 

LATE CASES 

It now" remains to consider these conclusions w'ith reference to the tw o 
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toon cases, from four to sixteen years of age. The operation was carried 
out on an average of four years after the onset of illness. Nine of these 
operations were performed after a more or less continuous conservative 
treatment in other institutions. The remaining ten cases entered the 
institution while the process was still active and remained there for a 
period of from eight months to three j'cars, on an average of two j-ears 
before operation was performed. All cases were sent back to the Countrj' 
Home for after-treatment. Three of the ten are about to be discharged, 
while the other seven have remained from eight months to two and one- 
half years — an average of sixteen months — after the operation. There- 
fore, of the nineteen cases operated on late, twelve cases have been dis- 
charged and seven are still at the Home. Of these remaining seven cases, 
one is in utterly hopeless condition because of complete paralysis and 
extreme deformity, both existing before the operation. Two show very 
good results, while the four others are still too recent to be classified. 

The results of the twelve cases which have alread3^ been discharged can 
be classified as altogether good. In seven cases, cure was effected with 
little or no deformitj' and the result was excellent. In six of these, the 
lesion was in the lumbar spine. Of the five remaining, four show con- 
siderable k3'phosis; three of them are still wearing a light corset. The 
whole period of postoperative observation varies from two to six and one- 
half 3'ears, — an average of three 3’'ears. 

The data regarding duration of conservative preoperative and post- 
operative treatment in surgical cases show that the operation is to be 
considered onl3" as a link in the chain of various measures and has, in the 
whole plan of treatment, essentiall3' no greater importance than the 
associated procedures. 

We have alread3' mentioned the fact that in our earl3' cases the graft 
was unable to hinder the appearance or the future development of the 
deformit3% and that even in three of the cases operated on late there was a 
postoperative increase of the deformit3’', though a slight one. We ma3' 
sa3% therefore, that the graft does not represent a purel3' mechanical 
support of the vertebral column with the action of a ramrod, which was 
attributed to it b3^ the original conception (due to the influence of Lange's 
idea of using celluloid staves) . Mention is made of this because this view 
is still altogether too prominent. 

On the contrar3^, the bon3’- tissue undergoes a continuous rebuilding 
as it does in other bone transplants in the bod3’'. The graft dies almost 
entirel3’^ and is slowl3’^ being absorbed and replaced b3’’ new bone tissue 
upon which mechanic and static factors subsequentl3'' become operative. 
According to the UTitings of Dubois pressure is of far greater significance 
for the maintenance of the bon3’- structures than tension, and the latter 
rather tends to promote absorption if in excess of a certain ph3'siological 
maximum. In the x-ra3^ picture, consequentb’^, we see areas of clarifica- 
tion, sometimes even as transverse fissures, and this lack of continuit3' is 
often mistaken for fractures. The3' represent essentiall3' the same forma- 
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lions as are soinel,imes obsci-vcd in cxlra-arLicular arthrodesis of the hip, 
especiallj’’ when this opcrai.ion lias been performed in too early a stage so 
that joint destruction wil.h adduction deformity takes place. In fusion of 
the hip joint, for instance, the bone graft, if placed at early stages of the 
disease, is unable to prevent l.he appearance of the adduction cleforniit}^, 
and the tension continuall}'’ exerted upon the graft by the contracting 
capsule and muscles on t he inner side of the joint brings about a pseu- 
darthrosis in this area of resorption {Uvihauzone). The bone graft in 
operations upon the spine is still considcrabi}'- weaker than the graft used 
for arthrodesis of the hip, and therefore much less able to prevent de- 
formity by its own st rength. 'I’lic earlier the operation is carried out in a 
case of destruct ive spondylitis, t he less is the possibility of preventing the 
deformit3'-, since the continuing vertebral caries leading to a mutual 
approach of healthy bone processes after collapse of the necrotic area, in 
combination with the contractures of the anterior i^ertebral structure, 
subject the graft to forces of tension of an unphj’-siological degree, such as 
living and extremel}'- plastic bone is not able to resist. So we see the 
tissue becoming absorbed at the point of the severest tensile stress and 
zones of osteoblastic activity develop known as “ Looser ’s Umbauzonen’ 
with formation of a pseudarthrosis. This usually lies directlj'' over the 
gibbus at the transition point between the diseased, relatively less mova- 
ble, and the healthy, comparatively more movable section of the vertebral 
column. In our material of fifteen cases these zones of clarification could 
be clearly seen, and, therefore, we feel that the fear expressed by some 
authors, that the bone graft might interfere with the collapse of the 
destroyed vertebrae and the subsequent solidification usually necessary to 
produce satisfactory healing of tuberculous spondylitis, is without 
grounds. 

Conversely, it has been maintained that, if the deformity can increase 
after operation, the graft is useless as a support for immobilization of the 
diseased spine. It seems that in the decision on this point lies the whole 
basis for the indication of operative stabilization of the spine in tubei- 
culosis. 

As already mentioned, the circumscribed areas of absorption, forming 
a pseudarthrosis, are known as “Umbauzonen” . We find that this aiea 
is composed of connective tissue, often with cartilage and calcium-fiee 
or osteoid bone. It is sti’ong enough to bring about sufficient immobilize 
tion of the diseased part of the spine for practical and clinical purposes anc 
it represents much better fixation than a corset. When we reoperatc on 
these cases, as is frequently done, we see that, in spite of the lac v o 
calcified bone tissue, the spinous processes are firmly fixed to each ot 
while those above and below the operative field are freely movable. 
therefore, believe that the argument that zones of rarefaction will appear, 
particularly in the neighborhood of the graft, is not a sufficient reason o 
doubt the validitj’- of the bone graft. On the other hand, we see t la ^ m 

• T *1 ir 1 : r 1 ^1, ^ nvn ^ 


SPINAL FUSION IN TUBEUCULOUS SPONDYLITIS 


759 


(he complete and permanent resorption of the transplanted graft which 
has been observed in two of our cases with perfect functional result. We 
might feel, therefore, that in cases of slight involvement of the vertebrae, 
in which the intervertebral disc is not involved, the function of the graft 
would be doubtful. Experiments of Walter Muller seem to prove that no 
normal joint could be successfully fixed bj' bone graft, placed extra- 
articularly. It is from this point of view that we might find an argument 
against Albee's method in mild tuberculous caries, as this is entirely an 
extra-articular method. 

In cases of dorsal Pott’s disease, the graft often undergoes such 
changes that a mere narrow strip of bone remains, binding together the 
tips of the spinous processes and corresponding exactl3' to the ossification 
of the supraspinatus ligament. In the lumbar spine, on the contrarj', 
there is often found at the conclusion of the rebuilding an obvious increase 
in the thickness of the transplant, palpable even through the skin as a 
large bonj' mass. It seems, therefore, that the lumbar region appears 
more suitable for the Albee operation than the dorsal region. The graft 
here evidenth* is subjected to a greater functional demand under the 
influence of which it hj'pertrophies. Absorption at the border of the 
lumbosacral region, however, seems to be the rule. This, too, shows how 
great!}’ dependent the graft is upon the movabifity of the neighboring 
joints, which is certainly greater in the lumbosacral articulation than in 
the intervertebral joints of the spine above. On these grounds, it seems 
that the Hibbs method of spinal fusion with operative destruction of the 
small joints of the vertebrae, if e.xactly carried out, would be superior to 
the Albee technique. 

In conclusion, we would hke to mention a series of postoperative 
complications. Here belong the appearance of psoas abscesses, sinuses, 
and paralysis, so often encountered following the operation, especially 
when it has been carried out in the early stage. These are naturally not 
referable to the operation itself and merely show that spondylitis in these 
cases follows its natural course unhindered by the operation. The later 
the operation is performed, — that is, the farther the vertebral disease is 
on the way to heahng, the rarer are these complications. 

Of greater importance is the appearance of abscesses and sinuses in 
the operative field, as occurred in three of our cases. 

It is also worth mentioning that among our twenty-eight cases op- 
erated upon there were four postoperative fractures of the tibia at the site 
of the removal of the graft. In three cases the fracture developed upon 
the operating table during the removal of the graft, and in one case ten 
months later after a shght trauma. In three cases the fracture healed 
perfectly without complications; however, in one case there was a double 
fracture which led to pseudarthrosis for which a new operation with trans- 
plantation of a bone graft from the other tibia was necessary. 

The most serious complication was the sudden appearance of post- 
operative paralytic ileus in a case of lumbar spondylitis. Here, ileostomy 
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had to be pci’formed and the patient ultimate!}'’ recovered. In this case 
also it was found that the cerebrospinal fluid, recovered during the lumbar 
anaesthesia at the time of the ileus operation, was positive in the guinea 
pig for tuberculosis. This shows that an external pachymeningitis may 
be associated with spondylitis, and tubercle bacilli may appear in the 
fluid without an}'^ clinical signs of tuberculous meningitis. 

CONCLUSIONS 

The most important results of this investigation may be summarized 
as follows : Pott’s disease in childhood is veiy well capable of healing under 
purely conservati^'e measures. The average duration of the healing 
process in a sanatorium is at least four years. The Albee operation, when 
undertaken in an earl}'' stage, is unable to protect the vertebral column 
against deformity. With increasing destruction of the vertebrae, the 
tibial graft undergoes marked changes with circumscribed resorption, 
usually immediately over the gibbus. Being plastic bone tissue, it is 
bent out of shape. It, therefore, appears useless to undertake 
the operation upon children in the early stage. The facts that at 
this time it is impossible by the means of the roentgenograms to say 
anything definite regarding the extension of the ^'ertebral tuberculosis, 
and that at the time of operation vertebrae which appear roentgeno- 
graphically normal and which are not included in the region of fusion 
may be diseased, these facts, likewise, speak against operation in the 
early stage. 

In the late cases in which the spondylitis is already on the way to 
healing or is already healed as a result of conservative measures, the 
problem is different. In such cases, the graft may contribute considerably 
to the stabilization of the defective spine, especial y in the lumbar region, 
and to the assurance of maintaining the result already reached. Follow- 
ing the necrotic process, subluxations in the intervertebral joints certainly 
result from the dislocation of the body fragments. This, no doubt, leads 
to seriously altered statics in the whole vertebral column and to manifesta- 
tions of insufficiency of the muscular and ligamentous apparatus with pain. 
We must admit, however, that the juvenile organism is able to adjust itse 
to even a very se^'ere deformity over a very long period of time. Ulti- 
mately, how'ever, increasing manifestations of fatigue appear. These are 
often interpreted as indications- of recurrence of the tuberculous inflamnM 
tion, whereas they are as a matter of fact merely signs of static insu 
ciency. In such cases, operation seems to be indicated. It is in these 
cases, however, merely symptomatic and not directed against the disease 
itself. Our material, although rather limited, seems to indicate t a , 
even before the onset of static insufficiency of the spine, the spinal fusion 
may be effective immediately after the conclusion of conservative trea 
ment. It is perhaps, as a new stimulus, capable of forcing the organism 
into the last stage of healing, which is usually somewhat protracted, an so 
of bringing about somewhat more rapidly bony union of the ver e 
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fragments. The observations of Waldenstrom and Johansson seem to 
point in this same direction. 

The wiitcr wshes to .acknowledge his gratitude for the generous permission to use 
the material of the Hospital for .loint Dise.ascs. 

BIBLIOGRAPHY 

Albee, F. H.: The Bone-Graft Operation for Tuberculosis of the Spine. J. .Am. Med. 
.Assn., XCIV, 1-1G7, 1930. 

Dunoi.s. M.: Beitr.age zur Biologic des Knochens und zur Orlhopjidisch-Chirurgischen 
Therapie der Spondylitis Tuberculosa. Beilageheft, Ztschr. f. Orthop. Chir., 
XLVm. 1927. 

VON Fence, .T.; Indikation und Technik der Redression des Pottschen Buckels. Verhand- 
lungen d. Deutschen Orthopadischen Gcscllschaft. 16. Kongress, XVI, lOS, 1921. 
Freund, E.: Zur Klinik und Radiographic der Spondylitis Tuberculosa. .Arch. f. IGin. 
Chir., CLIX, 434, 1930. 

Hibbs, R. .a., ksd Risser, J. C.; Treatment of Vertebral Tuberculosis by the Spine 
Fusion Operation. J. Bone and Joint Surg., X, S05, Oct. 192S. 

J.\NIK, .A.: Resultate der Behandlung der AVirbeltuberkulose. Lijecn. Vjesn., LII, 46, 
1930. .Abstracted in Zentralorgan f. d. Ges. Chir., LII, 111, 1931. 

JoH.sNssoN, S.: Uber die Knochen- und Gelenktuberkulose im Kindesalter. Jena, G. 
Fischer, 1926. 

Schmieden, V.: Die Operative Chirurgie der Wirbels.aule. .Arch. f. Ivlin. Chir., CLXII, 
3SS, 1930. 

Sorrel, E., et Sorrel-Dejeri.ne, Y. : Tuberculose Osseuse et Osteo-Articulaire. Paris, 
Masson et Cie, 1932. 

Waldenstrom, H.; Die Behandlung des Tuberkulosen Gibbus mit Osteosj-nthese nach 
.Allmahlichem Redressement. Ztschr. f. Orthop. Chir., XLA', 595, 1924. 



RESTORATION OF THE DIGITAL PORTION OF A FLEXOR 
TENDON AND SHEATH IN THE HAND 

BV MATHER CLEAHCLAND, M.D., NEW YORK, N. Y. 


The difficult}’’ of restoring a lost flexor tendon in a finger is well 
recognized by every surgeon who has attempted it. For success in 
plastic surgery of this type certain conditions are requisite. The skin 
and subcutaneous tissue of the finger should be in good condition, freely 
movable, not bound by adherent scar to the phalanges. Starting at this 
point the surgeon must inti'oduce a new tendon with an adequate gliding 
mechanism and restraining band or vinculum at the joints to keep the 
tendon from bow-stringing. Primary union and early, carefully con- 
trolled, active motion are essential to regain function. In my experience 
a great majority of the patients Avho ha^’e lost a tendon in a finger have 
stiff fingers with- adherent scars, and failure or only partial success has 
attended any surgical attempt to restore the tendon. 


In March, 1931, a girl of eigliteen applied at tJie New Yoi'Jc Orthopaedic Dispensary, 
complaining of a deformity of her right middle finger, which followed an infection five 
3 ’ears previously. Tliis infection began as a furuncle at the distal fle.xion crease, which 
was incised inadequately, and within a few daj’s the entire hand was swollen and acutely 
painful. She entered a hospital near her home, where a second operation was performed. 
An incision was made in the pro.ximal closed space and another over the palmar portion 
of the tendon sheath of the right middle finger. Both of these incisions were in the long 
axis of the tendon sheath. The Avounds drained for about two weeks and no sloughing of 
the tendons occurred. Since the operation there has been complete inability to flex the 
finger. 

Physical examination showed no active flexion in the proximal or distal intei- 
phalangeal joints of the right middle finger, but free passive motion. The middle pha- 
lanx was pulled into hyperextension bj’ the lumbricalis and interossei. This deformi^ 
was most distressing to the patient and made her reluctant to shake hands. The skin 
and subcutaneous tissue were in good condition. It was impossible to determine whether 
the tendons had been divided and retracted, or destroyed by infection, but it was decide 


that a repair should be attempted. 

Operation June 16, 1930, Case 127,361, New York Orthopaedic Hospital. IJndei a 
blood-pressure-cuff tourniquet, released at thirty-minute intervals, a transverse incision 
was made in the distal flexion crease of the right middle finger toward the ulnar boi er 
of the finger, then continued anterolateralJy to the proximal flexion crease, then 
versely along this crease to the middle of the finger and proximally into the palm. is 
single incision exposed the entire digital portion of the finger and the adjacent pa • 
The profundus tendon insertion remained as a tiny stump, about one and five- en 
centimeters long, attached to the distal phalanx. Proximal to this no tendon or s ea i 
could be seen until the middle of the palm was reached, and there the pro.ximal en so 
the flexor sublimis and profundus tendons were found bound down by scar tissue, 
sublimis tendon and a delicate sheath surrounding it were freed and excised, ma ° 
free graft eight to ten centimeters long (Fig. 1). This w-as sutured to the dista an^ 
pro.ximal stumps of the flexor digitorum profundus (Fig, 2). A strip of fascia lata va^ 
e.xcised from the thigh and folded around the reconstructed tendon with its gliding 
smooth surface adjacent to the tendon. At each of the joints a small strip of fascia a - 
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Shows the exposure of the finger and palm, with the stump of the profundus 
tendon attached to the distal phalanx. The sublimis tendon has been freed in 
the palm and is drawn out into the wound and dU-ided to form the free tendon 
graft. (The skin incision in the drawings is schematic.) 



Shows the sublimis tendon graft sutured to the distal and proximal pro- 
fundus tendon stumps. 
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was drawn over the tendon and its sheath and sutured to the periosteum and scar tissue 
on each side. Tlie strips were intended to serve as vincula (Fig. 3). Fine interrupted 
silk sutures were used throughout. The subcutaneous tissues were closed with plain 
catgut, and skin with dermal, all intcrniptcd. The finger was held in fle.vion with an 
clastic band and the patient was instmeted to extend the finger actively against this 
clastic pull, beginning the first postoperative day. She left the hospital on the twelfth 
day after operation with her wounds healed and a fair range of motion in the finger. 

.Apparently the tendons had been divided in the previous operative procedure and 
the sheath had been obliterated by the infection. 

.At the most recent c.xamination, December 27, 1932, two and one-half years after 
operation, the patient was found to have a useful hand and finger. She is delighted with 
the result which is shown by the photographs taken on this date. The right middle 
finger is held flexed twenty degrees at the proximal interphalangeal joint and forty 
degrees at the distal interphalange.al joint. .Active motion in the various joints of the 
finger is present as follows; 

Metacarpophalangeal joint : 

Extension to ISO degrees 

Flexion to 90 degrees 

Proximal interphalangeal joint: 

Extension to 160 degrees \ Lacking 20 degrees of the full range. Seventy- 

Flexion to 90 degrees / seven per cent, complete. 

Distal interphalangeal joint: 

Extension to 140 degrees 1 Only 20 degrees of motion or about thirty per cent. 

Flexion to 120 degrees j of average total. 

There is a verj- sUght tendency for the tendon to bow-string from the metacarpophalan- 
geal joint to the distal interphalangeal joint. 

The large measure of success in this procedure was probably due to 
the following factors which are sufficiently important to repeat: 

1. The excellent condition of the skin and subcutaneous tissue. 

2. The free motion in the interphalangeal joints. 

3. The introduction of an adequate gliding mechanism around the 
new tendon. 

4. The placing of vincula at the interphalangeal joints to prevent 
bow-stringing. 

5. Earlj' active motion. 


J 
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Inconstant Bone Oveu the Ti 


p OF THE Medial Malleolus 


* 


BY PAUL W. LAPIDUS, M.D., NEW YOUK, N. Y. 

Aasislatil Adjunct, Hospital for Joint Diseases; 

Assistant Surgeon, Hospital for Ruptured and Crippled 

The very unusual findings and the extreme rarity of the condition 
observed in the cases reported below make it worthj’^ of a permanent record 
in print. 

Ca.se 1. L. P. (C-3357), white, a plumber, twentj’-three j'ears of age, was seen by 
the writer in the Foot DejJartment of the Hospital for Joint Diseases on February 27, 
1931. The patient complained of pain over the right medial malleolus, following a sprain 
about three months previous to the admission. He also gave history of spraining the 
right ankle in eversion about eight years ago (at the age of fifteen). After the first injury 
there was swelling and ecchymosis around the I'ight medial malleolus. The patient re- 
mained in bed during the first day and walked with a slight limp for a few days there- 
after. Following that he had no discomfort, but noticed that his right medial malleolus 
gradually became more prominent than the left. 

E.xamination revealed that the patient was a young man in apparently good general 
health. There was moderate outward bowing of both tibiae with marked compensatory 
pronation of both feet (Fig. 2). The forefeet were slightly abducted, with longitudinal 
arches fairly well preserved. Tiie right medial malleolus (Fig. 1) appeared unusually 
prominent, but it was not at all tender. Motion in all joints of the feet was perfectly free 
and painless, and the pulsation of the feet arteries was good. 

The roentgenogram of the right ankle (Fig. 3) was reported by Di-. M. Pomeranz as 
“Ununited epiphysis — internal malleolus, right ankle”. 

A tentative diagnosis of ununited epiphyseal separation of an inconstant epiphysis of 
the medial malleolus was made. 

The roentgenogram of the opposite ankle, taken at a later date, also showed the 
presence of a similar ossicle, symmetrically located over the tip of the left medial malleolus 
(Fig. 3). This ossicle, however, was much smaller than the one on the right side, and it 
showed less calcification. The right ossicle measured twenty by nine millimeters; the 
left, twelve by six millimeters. Each was connected w'ith the medial malleolus along its 
longer dimension in oblique plane to the long axis of the tibia. The right medial ma - 
leolus correspondingly was much wider than the left, the right measuring twenty-one 
millimeters and the left twelve millimeters. 

The patient was admitted to the hospital and the prominent part of the right mec la 
malleolus was removed. 

The specimen was reported by Dr. H. Jaffe as consisting of “a small fragment of bone 
showing nothing unusual on macroscopic examination. Sections showed two fragmen 
of rather compact bone separated by fiber bone containing numerous Sharpey fibeis. 

It is e^udent that we had in the above described patient a case of rare 
variation of ankle skeleton where the trauma had caused slight changes on 
the right side and certainly could not be considered an etiological factor. 

Case 2. M. W. (C-72-S72), a white boy, nine jmars old, was seen in the clinic of Ur. 
Toufick Nicola at the Hospital for Buptured and Crippled on March 25, 1933. T le 

* From the service of Dr. Leo Maver, Hospital for Joint Diseases, and Dr. I erej ^ ■ 
Eoberts, Hospital for Ruptured and Crippled. 
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comiilnined of occasional 
pain in the right leg for 
the past few months. 

There was no history of 
injury tofcetorlegs. The 
child was somewhat over- 
weight showing evidence 
of endocrine disturbance. 

There was slight enlarge- 
ment over the anterior 
plane of the right tihia. 

He also presented a mod- 
erate degree of weak feet. 

The medial malleoli were 
not unusually prominent 
and were not tender. The Fig. 1 

roentgenograms of the Case 1. Close view of the right foot before the opera- 
right leg showed an old tion. Note considerable pronation and veiy marked 
cortical abscess of the prominence of the medial malleolus, 
tibia. Incidentally a 

small ossicle was found beneath the tip of the right medial malleolus. A check-up roent- 
genogram of the left ankle revealed a similar ossicle beneath the left medial malleolus 
(Fig. 4). 

The writer is under the impression that Case 2 also presented a sepa- 
rate os subtibiale. However definite differentiation from an accessorj’’ cen- 
ter of ossification in the tip of the medial malleolus tvill be possible onlj'" in 
the future, providing the ossicle still remains separate by the time of dis- 
appearance of the lower tibial epiphj'sis. 
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A review of ibc liicrniure on the subject shows only a few reports of a 
similar condition. Pfitzner and later Birchcr described this ossicle under 
the name of “Os Subtibialc”. 

Fairbank quotes Sir Arthur Keith, admitting that the latter had 
never met with a case and was unable to offer any morphological explana- 
tion of the condition. 

Neither Holland nor Lupo, in his study of inconstant bones of feet, 
has ever seen a case. 

Moucliet reported one case wliich lie considered “cui'ious” and stated 
that he had never found anj'^ mention of this condition in treatises of anat- 
om3^ However, Gra3% describing the development of the tibia, stated 
that “two additional centers occasionally exist, — one for the tongue-shaped 
process of the upper epiplij’^sis, which forms the tubercle, and one for the 
inner malleolus”. Gray also said in his description of sesamoids that 
“sometimes sesamoids are present over the medial and lateral malleoli”. 

Akerlund does not saj'’ an3''thing about a special center of ossification 



Fig. 3 

Case 1. Anteroposterior view of both ankles showing bilaterally 
subtibiale. Note that the right os subtibiale is larger than the lelt ana 
calcified. The right medial malleolus is correspondingly wider than tlie lei • 
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Fig. 4 

Case 2. Bilaterally present separate ossicle (arrow) in the tip of medial malleolus. 


for the medial malleolus. However, his Table I, Figure 2, shows a roent- 
genogram of a foot in the case of a girl, eight 3 ’^ears old, where this 
center is demonstrated. 

In our previous report (Burman and Lapidus) of a studj' of 1000 feet 
(mostty in adults) with special reference to inconstant bones, we did not 
observe a single case. However, onlj”^ dorsiplantar and lateral -views of 
feet were studied, while os subtibiale is most clearl 5 " seen on anteroposterior 
views of the ankle, the latter not being included in our series. 

On the other hand. Den Hoed in a reiiew of roentgenograms of 150 
sound children between the ages of six and fifteen, found in twent 5 "-one 
cases (fourteen boj^s and seven girls) a separate center of ossification for the 
tip of the medial malleolus. Den Hoed did not examine both feet and 
does not know whether the condition was bilateral. He does not think it 
is as rare as considered bj^ Fairbank. 

It is the author’s conclusion, from the anal 3 ’^sis of pre\-iousl 3 ' reported 
cases, that there are two definite entities, which have not as 3 ’-et been 
clearty differentiated. That might have accounted for the contradictor 3 ’ 
opinions regarding the frequency of this condition. 

The first group ma 3 ^ be classified as an inconstant center of ossifica- 
tion or, possibl 3 ’^, an epiph 3 'sis of the medial malleolus somewhat similar to 
the one obser\-ed over the st 3 doid of the fifth metatarsal. The cases of 
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Fail-bank, Den Hoed, and Mouchcl, all observed in children, seem to fall 
in this group. 

Mouchet’s case of a bo}'- twelve years old is especially illustrative. 
Taking three consecutive roentgenograms at six months’ intervals, 
Mouchet found on the second roentgenogram the center of ossification over 
the tip of the medial malleolus considerably larger than on the first; the 
third roentgenogram showed complete fusion of the center with the medial 
malleolus. Den Hoed found the center of ossification of the medial 
malleolus most commonlj'^ present between eight and nine years, at which 
age the center of ossification was also of the largest size. 

The second group of cases, all observed in adults, as Bircher’s cases 
and the author’s Case 1, are best fitted into classification of an inconstant 
bone, — "os subtibiale’’. These ca.ses are no doubt extremely rare. 
Accessory scaphoid, os trigonum, or accessory center of ossification of the 
adult patella, may be considered homologous with os subtibiale. The 
only definite confirmation of this point of view, considering os subtibiale as 
an inconstant bone, would be the discovery of an independent bone simi- 
larly located at the tip of the medial malleolus in some low^er animals. 
This problem is beyond the scope of the present paper, and its solution is 
left to those better qualified to answ^er it. 

Ruckensteiner demonstrated the presence of the distal tibial epiphysis 
as early as the seventh month of life, in any event nearly alw^ays before the 
second year. According to him, the distal tibial epiphysis develops in 
transverse direction to the long axis of the limb. As the ossification of this 
epiphysis reaches the medial lower edge of the tibial diaphysis, the ossifica- 
tion of the epiphysis continues medialward and dowmward, forming the 
medial malleolus. The latter takes place only at the age of eight or nine 
years. At about this time an inconstant independent center of ossifica- 
tion may occasionally be formed at the tip of the medial malleolus. This 
center seems to unite soon after its appearance. One case was seen by 
Ruckensteiner. 

Whether the cases of accessory center of ossification of the medial 
malleolus and the case of os subtibiale are two entirely independent 
conditions, or related in the respect that os subtibiale is just an accessoiy 
center which failed to fuse to the medial malleolus, remains a moot 
question. 

Gray’s and Grashey’s interpretation of os subtibiale as a sesamoid is 
mentioned only to be discarded. The writer agrees entirely with Lupo, 
Fairbank, and those to whom Fairbank showed his roentgenograms, that a 
diagnosis of sesamoid is out of the question. 

The generally accepted conception of a sesamoid as a bone mi 
bedded in a tendon running over a joint between two other bones, an 
having an articular facet covered with hyaline cartilage facing tie 
joint cavity (as the patella), certainly does not agree with the features 
of the os subtibiale nor the accessory center of ossification of the me la 
malleolus. 



OS SrBTIBIALK 


771 


SUMMARY 

Two cases of bilateral extremelj” rare inconstant bone, os subtibiale, 
are reported, — one in an adult, the other in a child. 

An acccssorj' center of ossification over the tip of the medial malleolus 
is occasionalh' observed in children, appearing around six and fusing at 
about thirteen years of age. This accessorj' center and the os subtibiale 
seem to be two different entities which, however, may have some relation 
to each other. 

The writer is greatly indeljted to Dr. T. Nicola for his kind permission to report 
Case 2, and also to Dr. R. I.«wis, the Roentgenologist of the Hospital for Ruptured and 
Crippled, for bringing to the author’s attention the very interesting roentgenogram. 
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TUBERCULOSIS AND POLIOMYELITIS * 

BY DR. E. RUiM.SIIINA, KHARKOV, U. .S. S. R. 

From the Clime of Orthopaedic Surgenj and Traumatology, Kharhov Medical Institute, 

Prof. S. L. Trcgulunr, Director 


According to statistias of orthopaedic- institutions in Europe, the 
largest percentage of disease is that of bone and joint tuberculosis, and 
the second that of deformity resuKing from anterior poliomyelitis. Both 
of these diseases are met with chieflj'^ in earl 3 '^ childhood, and it would be 
expected, considering I, he veiy large number of cases, that some would be 
found in which these diseases are associated. However, no mention of 
such a relation of conditions has been found in the Russian literature and 
only one reference in anj'- foreign literature.* Recently an article was 
published by a Swiss phj'^sician, requesting information as to whether an}' 
observer had ever seen the combination of bone and joint tuberculosis and 
infantile paralj'sis. Such a case had never come to his attention. 

During the twelve years in the Clinic of Orthopaedic Surgery and 
Traumatology in Kharkov, in which a large number of surgical cases in 
children have been treated, and through which 4,350 cases of tuberculosis 
and 1,407 cases of infantile paralj'-sis have passed, there has been observed 
but one in which there was the undoubted coincidence of tuberculous 
coxitis and poliomyelitis. The rarit}'' of the case justifies its full report. 


The case is that of a boy of fourteen, of liealthy parentage, well, and of good plp’sical 
development, until the age of three, in 1921. Following injuiy to the left leg, he de- 
veloped a limp, and four months later, after a repetition of the trauma, there was inability 
to use the leg. Treatment by a plaster-of-Paris spica was instituted, and, on removing 
the bandage three months later, the patient was again alile to walk, but at this period 
the child developed an acute illness, with high temperature, and was kept in bed for six 
weeks, after which there was discovered paralysis of both legs. The right after a time 
gradually recovered; the left remained flaccid. In 1922, in the vicinity of the left Inp 
joint, a fistula appeared, which healed after five or six months, and remained closed. 
The use of the right leg gradually returned, but the left has made no improvement up to 
the present time. A few small ulcers, which healed slowly, appeared on the sole of the 
left foot; otherwise, the general health of the patient has been good. 

Present condition: Patient is somewhat backward in growth for his age, — height, 1 
centimeters; weight, 30 kilograms; poorly nourished; has large lymphatic glands an 
shows, due to the paralysis, a distinct obliquit 3 ’' of the pelvis, lower on the right. 
lower e.xtremities show marked atrophy of the muscles of the left leg, eversion of the Inp, 
genu valgum, with foot in equinus. The skin is cyanotic, with atrophic cicatrices bom 
old ulcers; almost entire paralj'sis of the muscles of the hip and of the leg, with shortening 
of thirteen centimeters (six in the upper and seven in the lower portion) ; atrophy of t le 
thigh of seven centimeters, and of the calf of six centimeters. All active movements o 
the left leg are absent; pas.sive movements free. The hip joint allows motion to nine > 
degrees, adduction normal, abduction limited, rotation painful. The trochanter is " 
centimeters above Nekton’s line. The knee joint allows flexion to ninetj' degrees, am 

* Reported at the Scientific Section of Oiihopaedic and Traumatic Surgerj', March 
27, 1932. 
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full extension. There is mot ion in the ankle joint, — dorsal flexion to 120 degrees, plantar 
flexion normal: reflexes arc absent . 

In the right leg, the most notable changes are in the region of the sole of the foot; 
foot is in pes calcaneus and cavus; toes in dors;il flexion; general atony of the muscles; 
reflexes are slow: sensation normal. 

The nientgenogram in April 1932 (Fig. 2) showed pathological changes, — an upward 
dislocation of the hip: the acetabulum widened and deformed; the trochanter major 
resting on the os ilium; the head of the femur absent; remains of the neck somewhat 
pointed and extending into the acetabulum; very slight reparative changes. General 
examination of the urine and blood was practically negative. The von Pirquet reaction 
was positive: Wassermann negative. 

The electric tests for muscles showed complete loss of response to galvanic and 
faradic currents on the left. The right teg, in tests to electric excitability, showed R-O.S, 
X-2.0, indicating a small elevation of e.xcitability. 


Attention is called to some of the peculiarities of this case, — namely, 
the absence of contraction in tuberculous coxitis; the marked degree of 

motion in the joint (passive flexion to 
ninetj' degrees): and the e.xtreme de- 
gree of shortening of the leg (thirteen 
centimeters). 

The condition evidently indicates 
a tuberculous coxitis, with marked 
destructive changes, together with the 
residuum of an infantile parah'sis. 




FtG 1 


Fig. 2 
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It has always been a point of interest that the association of joint 
tuberculosis and polioni3’’clitis is so seldom observed. The diagnosis of 
neglected cases, so often met with, does not present difficulties, and the 
recognition of these conditions should not be difficult, and errors should 
not be so frequent as, for instance, with lues of the bone. The explana- 
tion of this rarity of occurrence is difficult; it is a question whether those 
individuals having suffered from poliomj’-elit.is have some biological im- 
munizing properties in regard to tuberculosis, and vice versa. Moreover, 
there arises the question as to why poliomj’-elitis is not met with in com- 
bination with osteomj^elitis, also often found in children, but seldom in 
children who have suffered from poliomyelitis, and Avho, therefore, having 
atrophied bones, would seem to be more susceptible to trauma and would 
give a greater percentage of such hj’-brld cases. However, such combina- 
tions have not been observed b}'^ us. 

1. Lamv, L. : Tlie Antinomj' of Tuberculosis :intl Infantile Paralysis. J. Hone and Joint 
Surg., XI, 542, July 1929. 



ISOLATED FRACTURES OF THE OS MAGNUM AND 

TRAPEZIUM 


EARLE I. GREENE, M.D., F.A.C.S., AND LEO FREDERICK MILLER, M.D., 

CHICAGO, ILLINOIS 

Fracture of a single carpal bone, with perhaps the scaphoid as an 
exception, is a condition worthy of recording. It is important to make 
an earh' and accurate diagnosis in all lesions of the wrist, for upon this 
early knowledge of the exact pathologj" depends often the ultimate con- 
dition of the wrist. If, however, more of these injured wrists are given 
the benefit of a verj* thorough and critical roentgenographic stud}*, more 
of these isolated bony fractures 
will be recognized and appro- 
priate treatment instituted. A 
reidew of the literature reveals 
twenty-four isolated fractures 
of the os magnum, and but 
twenty fractures Umited to the 
trapezium. 

Fractures of the os mag- 
num maj^ be caused either by 
direct violence over the bone, 
or maj^ result from indirect 
force apphed to the head of the 
second, third, or fourth meta- 
carpal bone of sufficient force 
to bring about forcible fle.xion 
at the Muast joint. Destot * 
and Gallois have succeeded in 
experimentally producing a de- 
capitation of the neck of the os 
magnum, but usually a fracture 
of the posterior lip of the radius 
resulted. 

The trapezium, by its pro- 
tected position and its hga- 
mentous attachments, is almost 
immune to fracture. IGndl - 
attempted to produce fractures 
of the trapezium by beating on 
the end of the first metacarpal 

bone with a hammer and was Fig. l 

able to secure only one fracture Fracture of the trapezium. 
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of til is bone out of ten 
fractures produced in 
the thumb and noted 
that in order to pro- 
duce a fracture of the 
trapezium, the thumb 
must be abducted and 
its metacarpal bone 
rigidly flexed. 

Fracture of the 
os magnum and tra- 
pezium may occur as 
a result of direct or 
indirect trauma, the 
latter being by far the 
more common. Al- 
though any of the 
carpal bones may be 
broken by direct in- 
jury, as by a severe 
crushing wound, such 
fractures usually in- 
volve multiple carpal 
bones with consider- 
able crushing of the 
soft parts. Indirect 
Fracture of the os raagnum. violence, resulting in 

. an isolated carpal 

bone fracture, is the more common mechanism, coming usually from a fall 
on the hand. 

In os magnum fractures, swelling, especially on the dorsum of the 
hand, may be considerable, with tendeimess localized over the involved 
bone. At times the pain may radiate to the fingers, following the course 
of the median nerve. Crepitus is seldom elicited. In fractures of the 
trapezium, swelling and pain on the radial side of the wrist at the 
base of the thumb may be pronounced, with pain on motion of the 
thumb. 

Treatment in fractures of the os magnum consists of complete im- 
mobilization of the hand in straight extension for four weeks. These 
fractures all tend to heal by bony union and, although there is prolonge 
swelling and pain, the prognosis is good. Excision of the os magnum is 
necessary for dislocated fragments or persistent symptoms of pain, sti 
ness, or great loss of function. 

In fractures of the trapezium, immobilization of the thumb and wrist, 
with the thumb placed in slight abduction and at an angle of forty- 'C 
degrees to the carpus, is necessary for eight weeks. 
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REPORT OF CASES 

Cask 1 . Fracture of (lie ( rapezium (Fig. 1). Miss L., ivhile crossing the street, was 
knocked over by an automoliile. There were muKijile contused areas, especially on the 
left side of the body, including a fracture of (he lateral condyle of the left femur. She 
also complained of pain on the radial side of the left wrist , especially on motion of the 
thumb. There was some swelling on the radiid side of the wrist and on .x-ray e.xamina- 
tion a fracture of the trapezium was revealed. 

Case 2. Fracture of the os magnum (Fig. 2). Dr. R. awoke one morning com- 
plaining of pain in the right wrist. There was no histoiy of trauma. On examination 
there was swelling of the wrist especially on the dorsal aspect with e.xquisite tenderness 
on pressure over the bone. An .x-raj' revealed (he fracture. 

Case 3. Fracture of the os magnum (Fig. 3). Miss S., one of our nurses, slipped 
while walking in the corridor of the hospital. Attempting to break the force of the fall, 
she landed on her right hand. She immediatelj' complained of pain in the wrist shooting 
down into the fingers, pain on motion of the fingers, with e.xcruciating pain on pressure 
over the os magnum. The .x-ra}- revealed a fractured os magnum. 

Case 4. Fracture of the os magnum (Fig. 4). Miss V. This patient gave a 
histor 3 ' of having fallen out of a first floor window, landing on her wrist. She immediately 
complained of severe pain in the hand and wrist, with inability to fle.x the fingers because 
of the severe distress such movements precipitated; inability to pick up objects and 
radiation of the pain along the course of the median nerve. When seen, the hand was 
markedly swollen, especially the dorsal aspect. Palpation revealed a very distinct 
localized area of tenderness over the os magnum which the x-ray showed to be a fracture. 

CONCLUSIONS 

1. Isolated fractures of the carpal bones, except for the scaphoid, 
are uncommon. 

2. Three cases of fracture of the os magnum and one fracture of the 
trapezium are recorded. 

3. Every injury of the hand or wrist should have a most thorough 
study, including a critical roentgenographic examination. 

4. Many cases of so called “sprains”, “synovitis”, “arthritis , an 
“rheumatism” are in reality unrecognized fractured carpal bones. 

5. Early recognition and adequate treatment are of extreme impor- 
tance for the ultimate function of the wrist frequently depends upon this 
early knowledge. 

6. Isolated carpal fractures result more frequently from indirec 
trauma, although direct injury may be the factor. 

7. The prognosis in such fractures is usually good, since they 
by bony union. 
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STRUCTURAL SCOLIOSIS SECONDARY TO SYRINGOMYELIA 

Report of Three Cases 

BY SAMUEL KLEINBERG, M.D., KETY YORK, N. Y’. 

The etiologj' of structural scoliosis has alwaj's been, and still is, ob- 
scure. The term idiopathic has come into use in relation to the vast 
majority of cases to indicate that the basic causal factor is unknown. 
Even the exact mechanism of the production of a scoliosis is still unde- 
termined. But in some instances, the minority to be sure, the chief 
element in the origin of the muscle imbalance, or the postural change 
leading to the curvature, is apparent, and is considered etiologically 
responsible for the scoliosis. Thus rickets, infantile paralysis, torticollis, 
\'isual defect, empyema, disparit 3 ’- in the length of the lower limbs, and 
certain neurological lesions maj’’ lead to a structural scoliosis. Among the 
neurogenic causes Friedreich’s hereditarj' ataxia is perhaps the most 
common. Of this tjTje most anj’- surgeon of experience has seen a half 
dozen instances. Syringomyelia, however, is an unusual and rare cause 
of scoUosis. In cases of syringomyelia scohosis occurs often enough, but 
the disease itself is uncommon and rarely met in an orthopaedic practice. 
Neurologists take it for granted that scoliotic distortion of the trunk is a 
feature of syringomyelia, and are so engrossed in the disability resulting 
directly from the sensory, motor, and trophic lesions, that thej’- paj’- little 
attention to the spinal deformity and seldom consult an orthopaedic 
surgeon. 

Syringomyelia is a disease of the spinal cord alone, or the spinal cord 
and the brain. The essential pathological change is a destruction of the 
nervous tissue with caYuty formation. The loss of tissue maj'' be the 
result of a congenital malformation, a degenerative postnatal process, or 
an acquired infection. The symptoms consist of (1) dissociation of the 
sensory phenomena with loss of the pain and thermal sense, but not of the 
sense of touch; (2) motor phenomena varjdng from fibrillation and twitch- 
ing of the muscles to distinct paresis; (3) trophic disturbances of the skin, 
muscles, and joints; and (4) gross deformities of the trunk and extremities. 

Several cases are here recorded because: (1) syringomj’^elia is com- 
paratively rare; (2) the patients exhibited characteristic and severe 
manifestations of the different groups of sjunptoms; (3) b 5 ’’ a fusion of the 
spine of one of the patients, her posture and gait were improved and her 
disability reduced. This encourages the hope that earty stabfiization of 
the spine by an operation on the vertebral column maj' prevent the prog- 
ress of the scoliosis to the customary severe degree, and may enable the 
individual to stand and walk more naturally and with greater ease. 
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CASK HK POUTS 

Em„?R!; j for "'T'-'’ °''' 

'valking. Tl,c l.irl I. of ( |,is ohiM o”s o ™, lo T'"' 

traumii to various jiarts of the c))ilrJ’s hodv A^f o'"" ’ considerable 

presented. Tlie obst.eti-ician fried (, t ti f -i ! !° of labor the buttocks 

delivered it by a breach in’escntat iOri ’ Th p m! ff ‘ 

fmofnrc of iL elrvido K ..'.ifl T, 1" , ? n '» 

three months Furthormnre fl * ” '™s ^^^cd; it remained so for 

developme t of the c did l’ ^ ^he physical 

to stand until 1 "-“Ih the child did n^t begin 

wit m d a sist-u e Tl i 'n> '" '’‘^f«re she could stand 

assistance. The cluld's mental development ^vas entirely normal. 

The curvature of the 
spine was discovered 
when the child was si.x 
months of age; it in- 
creased continuously. 
During the first six 3'ears 
of her life this child re- 
ceived massage to her 
back and plaster jacket or 
corset supports. She 
then had a corrective 
jacket applied for the 
purpose of forcibly 
straightening her spine. 
This caused a terrific 
slough of the skin which 
took eight months to 
heal, and required exten- 
sive skin-grafting. At 
this time, about one j^ear 
ago, it was first discov- 
ered, according to the 
mother’s statement, that 
the child had a neurologi- 
cal disease. 

Examinalion: Janu- 
ary 14, 1932. The patient 
was in fair general condi- 
tion. She was much un- 
dersize and underweight 
and was just about able 
to stand and walk a little 
without support. There 
was present a severe right 
dorsolumbar scoliosis 
(Fig. 1), with a moderate 
compensatorj" curve to 
the left in the upper dorsal 

area. There were numer- 
ous scars, some from 



Fig. 1 

Case 1. Patient with structural scoliosis secondarv to 
S3'ringomplia. Front and back views of patient with left 
lower hmb prepared for traction. Note the severe scoliotic 
deforrnity of the trunk with telescoping of the chest into 
the pe VIS, marked angulation of the ribs and obliquity of 
the pelvis. There are numerous scars on the back, some 
due to pressure sores and others resulting from skin- 
gratting operations. 
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pressure sores and others from attempts to skin-graft t lie ulcers. The pelvis was oblique, 
its right superior spine two inches below the left. The face and upper limbs were 
not affected, but there was marked involvement of the motor apparatus of the lower 
e.vtremities. 

A roentgenogram of the spine (Fig. 2) showed a severe right dorsolumbar scoliosis, 
with a marked lateral tilt of the pelvis. The pelvis, though much tilted laterally, was 
fortunately noti otherwise distorted. 

Neurological Examination: There was generalized atrojdiy of the muscles of the 
back, thorax, and lower limbs. The deep reflexes of all four limbs were not elicited. 
The plantar reflexes were equivocal. The abdominal reflexes were absent. A sensory 
examination showed that anteriorlj' from the fourth dorsal to the twelfth dorsal vertebra 
there was complete loss of aiijircciation of pin jrrick; touch was retained. The extremes 
of temperature (heat and cold) were not recognized as such in the areas from the fourth 
dorsal to the fourth lumbar anteriorly and from the fourth dorsal to the first lumbar pos- 
teriorly. The oculomotor apjraratus and t he cranial nerves showed no deviation from the 
normal. The fundi were normal. 

The neurological e.vaminat ion indicated that this patient had sjTingom 3 ’'elia, with a 
structural scoliosis arising from the imbalance of the muscles of the back. Nothing 
much in the waj’ of therapeusis could be done for the central nerve lesion. However, 
something had to be done for the increasing deformity of the back which, quite aside 
from the troublesome features of the sjTingomjmlia, was causing a severe disability. 
Experience in other institutions had shown that pressure sores appeared readily, and 
several times not onlj' interrupted the treatment and nullified its good effects, but neces- 
sitated prolonged care for their healing, and, at least on one occasion, required skin- 
grafting. It was manifestlj’’ imperative to treat the scoliosis in order to prevent further 
increase of the curve. It was at the same time important to avoid ill effects from the 


treatment, such as pressure sores. 

It was decided to apply the method cf treatment which I have for years found to be 
the simplest, and withal the most effective, of the present sj'stems, — namely, traction on 
a convex fj’ame follo\ved by a spine fusion. The patient was placed on a frame specially 
designed by my assistant. Dr. Herzraark. Traction was applied to the head and to the 
left leg. At the same time a box was placed at the foot of the bed between the right foot 
and the bed posts for counterpressure. The traction was gradually increased and was 
maintained for about four weeks, at the end of which time the back looked much im- 
proved and a roentgenogram showed that the curvature was considerably reduced (Fig. 
3) . The spine was then fused by operating on the vertebrae from the tenth dorsal to the 
sacrum inclusive. Although the patient was a poor subject for a spine fusion she stoo 
the operation very well, and was in good condition when she left the operating room. 
The wound healed by primary union. Traction was reapplied at the end of two wee s. 
Six weeks after the operation a corrective plaster jacket was applied, including the e 
arm and left leg. The patient was kept in plaster for two months, after which she re 


ceived a celluloid corset. , 

At present she is much improved. She walks much better than ever before an 
without any assistance. Her mother is particularly pleased because the child has become 
independent and gets about and does things for herself without constantly seeking e p. 


Case 2. Mr. A. B., thirty-seven years of age, recently consulted Dr. Milgram, o 
whom I am greatly indebted for the privilege of reporting the case. The patient s c ic 
complaint was difficulty in walking of seven years’ duration. The man was 
well until his thirteenth year when it was noticed by his mother that his spine was jecom^ 
ing deformed. During the succeeding five j>-ears, despite active treatment, inc 
recumbency on a convex frame, the curvature increased. While in bed a large u 
appeared on his back, over the conve.xity on the right side. This never fully healed an 
still a source of discomfort. During the following twelve years he got along to era 
well as a peddler. Seven j-^ears ago there appeared difficulty in walking, tire ness 
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locomotion, nnd an inability to raise his right lower limb and bring it forward. This 
condition has grown progressively worse, so that at present he must hold on to the furni- 
ture to walk about the room. In addition, he has noticed in the past year that the 
“light leg has felt somewhat numb in places”. 

E.xamination showed the presence of a marked scoliosis as shown in the photograph 



Fig. 3 

Case 1. Anteroposterior xdew after several weeks of traction. Note the marked 
reduction in the cun'ature. There is an increase in the length of the trunk and the 
capacitj* of the chest and abdomen. The pehde obliquity is improved. 





Fig. 4 

Case 2. Front and back views showing a severe right dorsal scoliosis. 
Wote the large irregular scar on the right side of the back. The attitude of 
flexion of the lower limbs is apparent. 


in the muscles of the lower limbs, and marked alterations in the deep reflexes. From 
these findings one may eonclude that the patient has a structural scoliosis due to 
syringomyelia. 


Case 3. Samuel H., thirty-four years old, consulted mj' associate. Dr. Joseph 
Buchman, for paralj^sis of the left upper limb. The patient had no difficulties until three 
years ago when he noticed some stiffness in the left middle finger. This was followed by 
the onset of weakness which involved progressively the hand, forearm, and arm. Re- 
cently the shoulder became affected so that the patient had very little power in the whole 
of the left upper limb. The onset of this weakness was accompanied bj’’ pain along the 
left side of the head radiating down to the point of the shoulder. Ten weeks ago stiffness 
and weakness appeared in the right upper extremity and more recently similar symp- 
toms were experienced in the left thigh. 

Examination showed that the patient is a well nourished individual with a marked 
right cervicodorsal structural scoliosis (Fig. 5). There is a left Horner’s s}’ndrome,-— 
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Fig. 5 

Case 3. Anteroposterior roentgenogram of spine, showing a marked right dorsal 
structural scoliosis with the usual changes in the thoracic cage. 


that is, the left pupil is abnormally small, the palpebral fissure is narrowed, and there is an 
enophthalmos. Sensation in the face is normal and there are no bulbar disturbances. 
The extremities and trunk present sensory and motor disturbances and changes in the 
reflexes that are characteristic of sjTingomyelia. This patient, as the two previous, has 
a structural scoliosis complicating a preexisting sjTingomj-elia. There was no oppor- 
tunitj' for treatment of the spinal curvature. 

DISCUSSION 

The cases here detailed are typical of sjTingomyelia exliibiting the 
usual neurological changes. In the historj^ of all of the patients it is 
apparent that in this lesion there is earlj' a strong tendencj’’ for the curva- 
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lure of the spine to progress to n severe degree. While most of the motor 
disturbance, general instability, and locomotor disability is due to the 
lesion of the spinal cord, yet it would seem reasonable to believe that 
the deformity of the spine and trunk may contribute toward the disability. 
Moreover, even if that were not so, it would be advantageous to check, if 
possible, the progress of t,he curvature. With that in mind the first case, 
a child, had a spine fusion operation. It is too soon, indeed, to be certain 
of the final outcome, but from present appearances, and from the experi- 
ence in other types of severe scolioses, the spine seems stabilized and the 
scoliosis under control. T'hc other cases were in adults in whom the 
deformitj’’ was alreadj’- advanced and in whom there was no opportunity 
for spine fusion. 

Although the etiological factor — namely, an organic lesion of the 
spinal cord — is be3mnd our reach, v:e should not hesitate to apply or- 
thopaedic treatment for the curvature. Some years ago I had several 
cases of scoliosis secondaiy to Friedreich’s hereditary ataxia. The pa- 
tients were much improved by continued support of the back with corsets. 
In at least one of them improvement progressed so far that the patient 
■was able to resume her studies in college, and she acquired enough motor 
steadiness so that she was able to walk several miles a da}'’. At present I 
have under mj'- care a boy with scoliosis secondary to Friedreich’s heredi- 
tary ataxia. As his deformity was increasing, I fused his spine. There 
has been no further increase in the deformity and the boy is getting about 
freely and with greater ease. I believe, therefore, that in syringomyelia 
the spine should be operated on as early as the diagnosis is established for 
the following reasons: (1) to stabilize the spinal column and thereby 
improve the posture and gait, (2) to prevent increase of the curvature. 



A NOTE ON POSTURE IN RELATION TO FLAT FEET 


BY L. E. SXODGRASS, M.D., PHILADELPHIA, PENNSYLVANIA 
Episcopal Hospital, Philadelphia 

Flat feet occurring in patients with poor posture is an everj^-daj^ 
observation. The emphasis in the past, however, has been largely 
directed toward the kj’-phosis part of the deformity in this relationship. 
The purpose of this brief paper is to stress the effect of the constant com- 
pensatory lordosis. These observations are based on a study of the 
anatomy involved, on the cadaver, and in the living. 

For all practical purposes, it may be accepted that the pelvis moves 
with the lumbar spine. Lordosis is accompanied bj-^ rotation of the pehds 
about a transverse axis drawn tlirough the femoral heads, so that the ihac 
crests move forward and the symphysis pubis downward and backward. 
In this manner the upper attachment of the fascia lata to the pelvic brim 
is moved forward, and by its hammock-like function, which was clearlj’- 
demonstrated bj’- AUis ' in 1896, brings the great trochanter forward in 
relation to the pelvis in the standing position. This forward movement 
of the great trochanter is internal rotation of the leg. 

In a foot with normal arches, the internal malleolus is found somewhat 
anterior to the external malleolus. In the patient with flexible pronated 
flat feet, it will be found that this relationship is disturbed and that the 
malleoli are directly opposite one another, or more nearly so. Selecting 
an intelligent patient with definite flexible pronated flat feet, and with the 
feet pointing directly forward, — i.e., parallel but not in contact with each 
other, the patient is instructed to stand at ease. After carefully noting 
the position of the malleoli, the patient is requested to turn his legs out- 
ward, but not to move his feet. It may be necessary to hold the fore part 
of each foot on the floor to demonstrate the external rotation of the leg on 
the foot which takes place. By this movement the posterior part of the 
foot rotates outward with the leg, so that the scaphoid goes upward and 
laterally and the upper part of the os calcis moves laterally, bringing the 
attachment of the tendo achilhs inward where it comes to lie iu its normal 
position over the mid-line of the ankle joint. It should be noted that the 
origin of the gastrocnemius is moved laterally by internal rotation of the 
leg, which tends to tilt the upper part of the os calcis inward. 

The writer is keenly aware of the danger of confusing cause and effect 
in any study of flat feet. One may accept the ^dew that flat feet is but one 
manifestation of weakened muscles and ligaments throughout the body, 
requiring no further anatomical explanation. But, if this position is 
taken, then one must explain the constant escape of the knee joint from 
derangement, for, second only to the joints in the foot, the knee transmits 
more body weight than any other freelj"^ movable articulation. It is 
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recognized tliat bnciv-knee and lateral inobilify of the knee are very un- 
common findings in patients with flat feet. It is true that patients with 
bilateral congenital dislocation of the hip develop lordo.sis, but do not 
invariabl}'’ have fiat feel.. In thc.se patients, however, the lordosis is 
definite!}’’ secondaiy to the condition in which t he pelvis is supported from 
points posterior to the acetabulum. 

The correction of the posture should be our fii'st aim in treatment. 
AVhether or not we regard the lordosis as iirimary, by its correction we will 
more pcrmanentl}’ correct the fiat feet, than by simply bracing up the 
arches b}’ shoes with pads or plates. 'Phe correction of the deformity in 
the foot should not be neglected, but the weight of the body and its 
leverage through the internal rotation of the leg will prevent a permanent 
improvement of the foot condition until the posture is corrected. 

l. Anni.s, 0. H.: An Inquiry into the Didicultics Encountered in the Reduction of 
Dislocations of tlie Hip. The Sainuci D. Gross Prize Essay, Pliiladclphia, 1S9G. 



EAVING'S TUMOR: AN UNUSUAL CASE 


BY ALEXAXDKR S. PAPADOPOULOS, M.D., ATHENS, GREECE 

Chief Siirgcoii of the Orthopnalic Section in the General Hospital for Refugees, 

Athens, Greece 


Endothcliomata of the bone, however rarel}' they maj' occur, consti- 
tute, nevertheless, a well defined morbid entity. Following is the first 
case of endothelioma of bone recorded in Greece. Our indebtedness to the 
American authors for their thorough study and knowledge of this disease 
is a recognized fact. In spite of a certain number of disputed points which 
still prevail as regards its origin and initial starting point, Ewing’s tumor 
is accepted today as a well defined clinical, anatomico-pathological entitj’. 

Authors refer, as a rule, to the great similarity which exists between 
Ewing’s tumor and the most common of bone affections, such as the 
chronic osteoraj'elitis of tuberculosis; if error and confusion are common 
in the usual forms of Ewing’s tumor, thej' are ine\itable when the tumor 
has a juxta-epiph3-seal development. Error is alwaj's possible in clinical 
work, especiaU}' in cases as rare and uncommon as Ewing-’s tumor, in 
which, except for the anatomical characteristics of the tumor, no sign nor 
sjTuptom possesses a real pathognomonic character. However, the pe- 
rusal of a large number of reported cases gives the impression that the 
initial sj'mptom as re\'ealed bj' the roentgenogram — namel}’’, that of a 
bone condensation — is an important one whieh should alwaj'S be taken 
into consideration as a serious inference of Ewing’s tumor. 

In the case reported the truth of this fact was e\ident and constitutes 
the principal reason for its pubheation. 

CASE REPORT 

H. S., female, aged nineteen, from Asia Elinor, with a negative pre\’ious historj" and 
in good general health, in January- 1931 began to complain of slight pain in the left knee 
joint which was attributed to an excess of walking. The pain became gradualh- more 
pronounced and she was obliged to apply to our Hospital Dispensary for ad%’ice. At 
this time, March 1931, there was no local manifestation to explain the persistence of a 
deep, constant pain in the knee joint; movements were enthely free: there was no swelling 
and no difference in the circumference of the limbs. The only suggestive sign was a 
painful point situated on the upper and inner portion of the tibia. The laboratorj- ex- 
amination of the blood was negative as regards the W’assermann reaction and there was 
no alteration from normal composition and number of the red and white corpuscles. 
The roentgenographic e.xamination was important because it disclosed a dark area of 
bony condensation situated on the iimer portion of the tibial epiphysis, which was of 
difficult interpretation. Because of the slight degree of emaciation and pallor, the pos- 
sibilitj' of a local tuberculous reaction in the epiphysis of the tibia was considered, for 
which rest and general treatment were recommended. 

The patient returned one month later without amelioration of the pain, pr^enting 
on the contrarj' a number of new painful areas about the knee joint. The diagnosis of 
tuberculosis seemed confirmed, and a plaster cast was immediately applied with a 
window for sun exposure. 
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The symptoms gradually in- 
creased in severity. The patient 
sufTcred continually, and it was 
necessary to remove the cast one 
month later. At this time the 
upper portion of the leg presented 
a clear swelling, with fluctuation 
and mai’ked local irritation of 
the knee. The roentgenogram 
showed a longitudinal and irregu- 
lar extension of the dark shadow, 
forming a column an inch in 
length, with a zone of rarefied 
bony tissue on the outer side, but 
the periosteum did not seem to be 
involved in the local process. An 
onion-like formation seemed ap- 
parent on the outer side of this 
dark column. The clinical signs 
recorded at that time were, 
atrophy of the thigh two-thirds 
of an inch, local swelling and 
elevation of temperature, with 
appearance of dilated subcuta- 
neous veins. The diagnosis of 
tuberculosis could no longer be 
held, but the condition indicated 
the presence of some uncommon 
inflammatory process or a rare 
variety of tumor which was 
beginning with a strong reaction 
of bony condensation. Ewings 
tumor suggested itself to us and biopsy wms advised with the possibility of a 
operation if necessary after anatomico-pathological confirmation. The advice ° ^ 
follow^ed and the patient consulted another surgeon who made the diagnosis o u er 
culosis and the limb wms again immobilized in plaster-of-Paris. 

Two months later, the patient returned to the hospital, showing exhaustion, ema 
tion, and pain and marked swelling of the knee. , 

On June 10, 1931, under a general anaesthesia, biopsy wms attempted wi . j.Qf 
pectation of finding a tumor. After opening, there wms found pure blood 
small organized granulations contained in a false cystic cavity in the compact ti la 
the hard steel-like consistency of w'hich confirmed the x-ray diagnosis. There ei ^ 
further evidence to confirm the macroscopic nature of the lesion, w'e did no ee 

proceed to a radical operation. The wmund healed by first intention. The ° 

reports, how'ever, w'ere as follows: “No microbe or other organism; the examma i 
portion of the tissue showed ordinary cells wdiich are usually found in inflamma lo 
nothing more.” The report w'as in obvious contradiction to the clinical evo u lo 

The swelling rapidly increased and, at the end of July, x-rays show'ed marked^^'^^_^ 
sion of the lesion, with the destructive process in advance of the condensa 
time. Emaciation was extreme and, in spite of the negative laboratory findings, a 



Roentgenogram taken March 13, 1931. 


tion of the thigh w'as performed. pvaniina- 

Examination of the tumor gave the follow'ing findings:^ “The histolog ^ 

tion of the tumor proves it to be of a small round-cell sarcomatous structure, r 
peritheliomatic character. As a rule, the cellular disposition is alveolar, o , 
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Roontgonognim tiilcon April 29, 1931. Rocntgcnognitn taken Juno 17, 1931. 
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l)scu(l()-alvc()liir. Tlic cells are small and polj’liedral, with one nucleus round or oval. 
No nucleoli. Some atypical mitotic forms are ff)und here and there. The cells form a 
regular sheet, interrupted here and tlierc by newly formed vessels or fibrous tissue. The 
abundance of the newly formed ves.sels and the irregular mitosis of the cells suggest the 
extreme malignancy of the tumor. 

“ Maeroscopically, the tumor is suggestive of the bony m^mlomata, vascular, and 
divided by fibrous eolumns.” 

The ix'itient made some improvement after the operation, but returned in January 
1932 with double hemothorax, dysimea anil intrathoracic pain. The .x-ray' showed 
double liemothorax, but no metastasis could be detei-mined. The patient died on March 
8, 1932. Auto]rsy was not iiermittcd. 


The case was interesting from .several points of view. After first 
presenting for some weeks a vague resemblance to tuberculosis of the 
tibia, a clearly eircumscribed point of conclensive osteitis was shown by 
the x-ray, which is rarely ever found in tuberculosis. This important 
information given by the x-ray is, in our opinion, one of the most impor- 
tant indications in favor of Ewing’s tumor, since in no other inflammatory 
or neoplastic process is this local reaction usually met. We agree with 
Herendeen’s assertion that the diagnosis of Ewing’s tumor can be made 
from the roentgenograms alone, and this was true in this case during the 
entire duration of the illness. The biops}’- itself was not devoid of prac- 
tical instructive results, for it revealed the local anatomical characteristics 
of Ewing’s tumor in which only blood and rare small particles were found, 
and these w'ere taken by the pathological laboratory to be the result of 
ordinary inflammatory reaction. These anatomical irregularities are 
frequently mentioned in Erving’s tumor bibliography and one is tempted 
to question if many of these errors are not the result of incomplete intra- 
cellular examination rather than, as is maintained by some authors, the 
result of a coexistence of ordinary inflammation usually preceding the 
neoplastic transformation. 

In spite of its rarity, Ewing’s tumor is an interesting variety of malig- 
nant tumor and every case should be published and studied thoroughly. 
We yvish to acknowledge our indebtedness to the excellent review of tre 
subject contained in the article by Dr. Sevier.^ 

1. Sevier, C. E.: Ewing’s Tumor (Endothelial My^eloma). Report of an Atypica 
Case. J. Bone and Joint Surg., XII, 929, Oct. 1930. 



TUBERCULOSIS OF THE HIP JOINT FOLLOWING CLOSED 
REDUCTION OF CONGENITAL DISLOCATION OF THE HIP * 

BY CHARLES X. PEASE, M.D., F.A.C.S., CHICAGO, ILLINOIS 


Changes in the head of the femur and acetabulum following closed 
reduction of congenital dislocation of the hip joint are not uncommon. 
Osteochondritis deformans (Legg’s disease), atrophy of the femoral head, 
non-specific epiphysitis mth thickening of the neck of the femur and a 
true traumatic arthritis of the hip joint occur frequentl}', but tuberculosis 
involving the hip joint following reduction has not hitherto been reported. 

The following is a case report describing such a complication. 

L. E., white girl, eight years old, was admitted on October 10, 1931 to the Ortho- 
paedic Ser%-ice of the Children’s Memorial Hospital. A tj-pical historj- of congenital 
dislocation of the left hip was obtained. The first reduction was accomplished when the 
child was six years old, but subluxations on two occasions required further manipulations 
and casts. Birth was normal. There was no historj- of tuberculosis in the famih'. On 
this admission patient walked with a limp on the left side. Motion of the left thigh was 



Fig. 1 

Tj-pical unilateral congenital dislocation of hip. 

* From the Orthopaedic Service of Dr. Fremont A. Chandler at the Children’s 
Memorial Hospital. Presented before the Joint Meeting of the Clinical Orthopaedic 
Society and the American Academy of Orthopaedic Surgerj- at Chicago, January 1-1, 1933. 
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Fig. 2 

Following first reduction. There is a subluxation with loss of outline of joint space. 


limited in all directions by involuntary muscle spasm. The Von Pirque es i ^ 
tive. Roentgenogram revealed the head of the femur not complete y jgft, 

acetabulum. There was a thinning of the joint space and a marked atrophy o 
ilium and femur. A diagnosis was made of an incomplete reduction of congen 
cation of the hip plus a superimposed arthritic process. 

On October 14, 1931, under a general anaesthesia, the hip was abduct 
nally rotated and, with the knee slightly flexed, a spica cast was apphe • 
later the laboratory reported finding, from smears obtained from the nose 
streptococcus viridans, staphylococcus aureus, and micrococcus catarr “ * ' 
from the stool revealed bacillus coli, streptococcus viridans, and staphyio 
Blood cultures after twenty-four hours, forty-eight hours, and seven days w ^ 
Intracutaneous test with streptococcus viridans was positive. 1 e , j^g,.e she 

charged from the hospital on November 11, 1931 to the out-patient depar 
received weekly injections of autogenous vaccine. removed. 

She was readmitted to the hospital on January 8, 1932, when the ca • 

Mantaux test, minus one-tenth milligram, was made and in twenty- ° h„ne 

definitely positive. Roentgenograms at this time showed an excessive .^^^.g^josis. 

atrophy of the left hip and a loss of the bone outline in the jo^t s^ggf® ' performed. 

On February 9, 1932, an exploration and biopsy of the left hip join 
On inspection there was no free fluid present in the joint. There ^ . jg thin; 

tion about the head of the femur. The cartilage of the femur was ^,itg appc.nr- 

its usual luster was absent and a dark gray color replaced the usua 




Fig. 3 

Complete e-Ytra-articular fusion of hip joint. 


ance. The capsule was definitely thickened. A small area of dark abnormal tissue was 
present in the capsule. The impression was that this joint was not tuberculous but 
rather one which had been subjected to much trauma. 

Sjmo'via and a small portion of the bead were removed for biopsj*. Pathological 
examination of the tissue showed chronic hj-perplastic inflammation compatible with 
tuberculous granulation tissue. A portion of this tissue was macerated and with it 
smears, cultures, and guinea-pig inoculation were made. ParaflBn sections of other 
portions of the same tissue were also made. In the direct smears no acid-fast bacilli were 
found. The cultures remained negative. Guinea pig was killed and autopsied seven 
weeks after inoculation and tubercles were demonstrated histologically. 

On April 12, 1932, through a Smith-Petersen incision an extra-articular fusion was 
performed. Patient wore a spica cast until September 29, 1932, at which time the hip 
was firml 3 ' fused both clinicallj' and roentgenologically. 


COMMEXT 

It is suggested that all patients having persistent involuntary restric- 
tion of motion of their hip joints, following reduction of congenital dislo- 
cation of the hip, be studied carefuUy for possible foci of infection causing 
a secondary involvement of the joint. In addition, the various examina- 
tions for tuberculosis should be undertaken and, even if found to be nega- 
tive at first, a repetition of the examination is indicated. 





CAirriLAGE OF TI-I]*: OUTEIi CONDYLE OF THE FEMUR 
AS A FOREIGN BODY IN THE KNEE JOINT 

BV G. A. CAIJLUCCI, M.D., NEW YOBK, N. V. 

Asaocialc in Siirgcri/, Columhia Uyiitrrsilij, A^cir York 

Man)’’ cases of foreign bodies in the knee joint have been reported, 
but a casual perusal of the literature does not reveal one due to practically 
the whole cartilage of the outer condyde of the femur. 

Due to its unusual features this case is reported in detail. 
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A twclvc-ycar-old girl was first seen by me November 11, 1932. She stated that 
over three months previously she had twisted her knee as she jumped off a trunk. The 
exact mechanics of the accident she could not describe. The knee pained her for a while 
and she was treated with the usual home remedies, — liniment, etc. Some time later, as 
she continued to limp, she was taken to her local physician who at first treated the condi- 
tion as a sprain and then, as a chronic swelling of the knee developed, made a diagnosis of 
rheumatism, gave her salicylates, etc., without any improvement. 

As stated above, she was referred to me about three montlis after the accident. 
The child walked with a decided limp, had a diffuse swelling of the whole left knee joint, 
seemed to have a tender spot on the outer side of the outer condyle of the femur, had 
about twenty degrees of limitation of flexion, full extension, and no lateral mobility of the 
knee. There was some fluid in the joint proper, as evidenced by the patellar click. 
There was no atrophy of the muscles and no heat about the joint. Closer e.xamination of 
the outer side of the external condyle seemed to show the presence of a bony prominence, 
probably an. exostosis. 



Fig. 2 

.Anteroposterior view taken two days later. A. Crescentic shadow in the reverse 
of its previous position and farther away from the exostosis, B. 
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Fig. 3 

of external condyle of femur). Convex side shown at 

left; concave side, at right. 


A tentative diagnosis of an exostosis arising at the site of a partly torn lateral liga- 
ment with a chronic synovitis was made and roentgenograms were taken. Fortunately 
arge films weie used, taking both knees in the anteroposterior position on the same film, 
atei al view's w'ere also taken of both knees. In the anteroposterior views the exostosis 
on the outer side of the knee w'as readily seen, but just above it a peculiar shadow' some- 
what crescentic in shape was noted. Whether it w'as an extension of the exostosis or a 
beginning myositis ossificans could not be determined at that time. 

The knees w'ere again x-rayed the follow'ing day and this time the crescent-shaped 
shadow W'as completely reversed as compared w'ith the previous picture. A close study 
W'as then made of the lateral film and it became apparent that the inferior surface of the 
outer condyle of the left knee was eroded and apparently lacking in the full curve, as 
compared with the inner condyle. This difference w'as also noted in comparing it w'ith 
the film of the good knee, A diagnosis of a loose cartilage in the knee joint w'as made 
and the youngster operated on November 15, 1932. 

A four-inch longitudinal incision was made on the outer side of the knee and the 
joint capsule w'as found to extend laterally way over to the exostosis on the superior 
margin of the external condyle. The exostosis was chiseled off, the joint capsule opened, 
and the fluid evacuated; the loose body was then found under the quadriceps extensor 
and extracted. The capsule and the skin were sutured with catgut and the knee put 
up in extension on a splint for a week. The patient w'as gradually allowed to w'alk. 

She was seen about four months after the operation and roentgenograms were taken. 
At that time she had only a very slight swelling of the knee, no pain at any time, was 
going to school regularly, walking w'ithout a limp, and had complete range of flexion and 
extension of the knee. There was no demonstrable lateral mobility. The roentgeno- 
grams show'ed that there was still a roughening of the articular surface in a small area. 

This unusual case is reported on account of the fact that the foreign 
body in the knee joint was nearly the whole cartilaginous surface of the 
outer condyle of the femur and that it was apparently the result of a very 
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Fig. 4 Fig. 5 


Lateral \'iew of normal knee joint Lateral view of left knee joint show- 
(right) showing even contour of con- ing irregular contour of external con- 
dyles of femur. dyle. A. Loose cartilage not seen. 

minor inju^J^ Whether the exostosis was also the result of the injury 
could not be determined. As a matter of fact it was extra-articular. 

It is interesting to note also that the synovial membrane of the knee 
joint in this case extended well out under the vastus externus, allowing the 
cartilage to gravitate there and in this manner appear on the roentgeno- 
gram. As a matter of fact, at operation the foreign bodj^ was under the 
quadriceps extensor, just above the patella, and I doubt verj-^ much if the 
very fine crescentic fine would have been noted in the first roentgenogram 
if it had been there at that examination. This, of course, emphasizes the 
fact that it is of the utmost importance to x-ray aU these apparently 
trivial injuries in order to prove that there is no bone injurj*. As in this 
case, comparative roentgenograms of the normal joint are of great value; 
and, whenever there is anj^ doubt, a check-up roentgenographic examina- 
tion should be made. 

The author wishes to make acknowledgment of the excellent roentgenograms of this 
case taken by Dr. D. Sandroni. 



FIBULA TEANSPLANT TO EEPAIR DEFECT IN RADIUS 

BY ROBEUT D. SCHROCK, M.l)., AND HERMAN E. .JOHNSON, M.D., 

OMAHA, NEBRASKA 

Utnvcrsjli/ of A'cbraalcn, Dc/mriinatl of Orthopaedic Surgery 

A woman, agetl Iwcnty-foiir, presented the i)rol)Iern of a gi.ant cyst of the left radius. 
“Prickling sensations” in tlio forearm and swelling wei'c noted si.x months previously. 

Roentgenographic studies of the left forearm on August 10, 1930, “show a cystic ex- 
pansion of the radius, beginning about two inches below the head and involving a portion 
of the shaft about two and one-half inches in length. The corte.v appears unbroken, but 
is displaced widely into the soft tis.sues, making the total width of the radius about three 
times its normal diameter. There is extensive loss of lime salts from the bone, with no 
evidence of bone production. The cyst is ci'ossed irregularly' by' three trabeculations, 
which grow more numerous as the shaft is approached.” 

The giant cy'st was resected intact with aljout one-half inch of radius at each ex- 
tremity’, through l)one a]ipcaring grossly' normal. The radial defect was four inches 
long. 

A four and one-half inch segment of fibula w’ith its periosteum was removed; multiple 
drill holes were made through cortex to medulla at varying levels. The proximal end 
of the radius was slit incompletely in the horizontal plane; the distal end was slit in the 
vertical plane; a very narrow wedge of bone being removed from each. The ends of the 
fibula graft xvere thinned in coiresponding planes; the length of the graft was determined 
to be slightly longer than the radial defect in order to produce longitudinal stress when 
set in place. 

Progress was uneventful. Contour of the forearm had been restored to normal. 
Roentgenographic study showed satisfactory' development. At the end of seven months 
(March 17, 1931 ) the report read : “The fibula transplant has remained viable at each end. 
It is firmly united to the radius by' callus. The proximal point of union is rather indistinct 
and shows complete union of bone. At the distal end, fibula and radius can still be dif- 
ferentiated. Union is complete.” (H. B. Hunt, M.D.) 

At this time, no support was being xvorn. The function of the forearm and hand v as 
ninety per cent, of normal, pronation being slightly limited. 

The making of multiple small drill holes through cortex to medulla did 
not materially weaken the graft and did permit more rapid x'ascularizatjon 
of the graft throughout its length. The wedged ends of the graft un ei 
pressure in the slotted radial ends brought fibular and radial medullaij 
cavities into intimate contact. Attention was given carefully to avoic 
torsion strain. These details of presenting opportunity for early vasculaii 
zation of both medulla and periosteum, together with the ^ 

longitudinal pressure, are essential factors in the successful outcome o le 
four-inch graft of fibula into the radial defect. 


SOO 
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A CASE OF ARTHROKATAIDYSIS OF THE HIP JOINT 

BY EDWAKD N. BEKD, M.B., E.A.C.S., BAKTA MONICA, CALIFORNIA 

This case is reporied ns another instance of the condition recorded bj'^ 
Dr. Pomerann as “Intra pelvic Protrusion of the Acetabulum”, and by Dr. 
Caiy and Dr. Barnard as “Arthrokatad3’’sis of the Hip Joint”, in The 
Journal of Bone and Joint Surgery of Jul}’- 1932 (XIV, 663, 687). 

A young -woman, a graduate nurse, came for examination and treatment because of 
aching in her riglit liip and thigh. 

Comylainl: 

Since sixteen years of age she has Imd intermittent aching in the right thigh, from 
the hip to the knee, brought on by any considerable amount of walking or standing or by 
a long automobile ride. She is unable to take part in any athletic sport. There is no 
aching in the left lower exti-cmity' and no manifestation of trouble in any' other joint at 
the present time. 

History: 

She walked at eight and one-half months. Had the exanthemata of childhood but 
none unduly severe. Nc^'er had scarlet fever or diphtheria. Between four and eight 
j'cars of age she had, each spring, for three successive years, a severe attack of rheumatic 
fever, involving principally the feet, knees, and hips, lasting two to three weeks each 



Fig. 1 
802 


ARTHROKATADYSIS OF HIP JOIXT 


803 


time, but without endocardial involvement or chorea. She was repeatedly obliged to 
miss school because of “colds” and tonsillitis until ten years of age, at which time her 
tonsils were removed. She had no more rheumatism after the tonsillectomy, following 
which she grew verj’ rapidly, having prcviouslj" been an unusually small child. Through- 
out adolescence she was verj- round-shouldered. She played like any other child in 
grade school but would get verj* tired. ^Vas obliged to give up basket-ball in high school, 
because of the reaction it produced in the right hip. 

At eighteen years of age she had a severe attack of pain in this hip, causing thigh 
fie.vion for two weeks, followed by progressive improvement. In March 1927, roentgeno- 
grams were said to have shown a softening of the femoral head. She was put in a hip 
spica cast, in abduction, for seven weeks, with no weight-bearing for six more weeks. 
Roentgenograms were taken again in 192S, and she was ad\'ised to have complete rest 
and heliotherapy but, disregarding this advice, continued her nurse's training. The 
condition progressively improved; at present she complains of aching after a busy day on 
her feet or a long automobile ride. 

Examination: 

A healthy and vigorous young woman, twenty-four years of age; height, sixty-four 
inches; weight 14S pounds; of obese, short-necked tj^ie; with remarkabl 3 ' clear, fair skin; 
with a definite girdle obesitj" long, tapering fingers; teeth not spaced. She walks with a 
peculiar stilted gait, making one think at once of a congenital dislocation of the hips. 

Her pel\*is is level; she has a marked head forward position, with shoulders drooping 
forward. The spine kinks sharph’ at the dorsolumbar junction and she has a marked 
lordosis. The right waist angle is more acute and she has a moderate left total curve. 
In Adam’s position her spine is straight and her finger tips come within five inches of the 
floor. She has a moderate knock-knee, but verj' good foot statics. 

The right thigh abducts thirtj' degrees and the left fortj’ degrees. Outward rotation 
of both thighs is normal, inward rotation blocks at one-half of normal. The hip joint 
tests are all negative, as is Elj-’s test. Hj-perextension of her spine is normal. 

Her blood Wassermann is negative and her entire blood picture a normal one. The 
urinary findings are negative. 



T]IATJMATI(J UNILATJCHAL GENU VALGUM 

]U:i>ouT OF (Jase 

IJV OEMS S. O’CONNOK, M.I)., F.A.C.S., NEW HAVEN, CONNECTICUT 

) ah Univcrsitij School of Medicine, Deparhnent of Surgery 

The following ease is reporled because it illustrates a condition aris- 
ing from (rauma which is not alwaj^s demonstrable by roentgenogram 
but maj’^ give rise to pathological development of a physiological process 
and result in deformities and disabilities. 

J. R., tlirce years of ago, was scon in consultation on April 5, 1927, for a marked 
unilateral genu valgum and a jmculiarity of gait. Five months before he had been 
injui'cd when an aulomohilc ran over the cart in which he was sitting. His specifie 
injuiy was a fracture of the left tibia about four inches below the knee. The fracture 
was demonstrated by roentgenogram and a plastcr-of-Paris cast was applied from the 
toes to the mid-thigh. Recovery was uneventful until the cast was removed when it 
was seen that the left leg was definitely deformed in valgus, a condition which did not 
exist to liny noticeable degree bcfoi-e the injuiy. The attending surgeon considered the 
condition to be more apparent than real and manifested confidence that the condition 
would disappear wlicn the child began to walk. V’Jien tJie child began to walk, the 
deformity was not only more noticeable, but the child walked in such a peculiar manner 
that he was referred to an orthopaedic surgeon for an opinion. 

Examination showed a marked unilateral valgus deformity of the left knee and an 
increase of one-half inch in length in the affected leg. New roentgenograms shoued 
good repair of the fracture with no evidence of deformity at the site of fracture. 

From a consideration of the mechanism of the production of the fracture and its 
location, it was evident that the medial side of the upper tibial epiphysis had been 
separated with the concomitant hemorrhage into the structures about the epiphysea 
growth cartilage. It is a well known fact which finds clinical application in the tiea 
ment of retarded growth in the long bones in anterior poliomyelitis that traumatic iiu 
tation of the epiphy'seal growth disc will speed up the growth in the epiphy^sis. This m as 
the most reasonable and only explanation for the condition found in this case. 

The condition was treated by raising the sole and heel of the shoe on the una ec 
leg to nearly compensate for the shortening. The inner border of the heel and soe o 
the shoe on the affected side was raised to invert the foot and the child was peimitte o 
go about normally. At night the affected leg was encased in a plaster-of-Paiis 
from the toes to the upper thigh. This boot was replaced frequently, each time coiicc 
ing the knock-knee as much as possible. . . 

After one year under treatment, at which time the patient was lost sigit o , 
discrepancy in the length of the two legs had decreased fifty per cent, and the 'uoc 
knee had become very much less noticeable. 
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FOOT SUPPORT FOR USE WITH LEG TRACTION 

BY CHARLES K. CLAYTOX, M.D., FORT WORTH, TEXAS 


Leg traction is useful in a variety of conditions. The problem of 
maintaining the foot in proper relationship to the leg during its use has 
long engaged the attention of those who have occasion to emploj' it. 

Numerous attempts to solve this problem have been made, and some 


of the results published, but all, for 
one reason or another, have fallen 
short of meeting the requirements. 
Some months ago, with the idea of 
utilizing the traction force to pro- 
vide the needed support, the ap- 
paratus shown intheaccompanj'ing 
illustrations was designed. The 
construction of this apparatus is 
shown in the perspective drawing. 
Fig. 1, and its application in Fig. 2. 
It will be seen to consist of three 
principal parts, — namel 5 '-, frame, 
foot piece, and traction bail, the 
last two adjustably attached to the 
first. 



In applj-ing the apparatus the 
foot piece is set at the lowermost 
point on the frame, and adhesive 
strips of proper vidth and sufficient 
length to reach from ankle to knee 
are attached to its upper extremi- 
ties. While an assistant holds the 
foot piece snuglj'- against the sole of 
the foot and stretches the skin of 



^radicn. 


Fig. 2 

-A.ppar.'itus .applied, showing how tilting force is exerted to support foot. 
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the leg downward, the adlicsive plaster is applied to the skin, and re- 
enforced by circular strips and a temporary layer of gauze bandage. 
Traction of the required amount is then applied by means of pulley and 
weight. The traction bail is adjusted backward on the frame to a point 
whei’e the exact amount of tilting force necessary to maintain the foot at a 
right angle to the leg is exerted. Continuous traction results in a gradual 
slipping downward of the adhesive plaster on the skin. Consequent loss 
of support is prevented by adjusting the foot piece upward on the frame 
from time to time, keeping it always in snug contact with the sole of the 
foot. Troublesome slipping of plaster at the points of attachment to the 
apparatus will occur unless it is secured in some manner. The use of small 
metal paper fasteners, inserted with an instrument made for the purpose, 
provides a neat, simple, and efficient means of accomplishing this (Fig. 2). 
When so secured, the plaster may in many instances be used for several 
weeks without renewal. 

Experience in the use of this appliance has shown that it meets 
satisfactoril}’’ all of the requirements for which it was designed. It is 
simple in application, extremely'’ comfortable and efficient, providing 
automatically adequate, continuous support for the foot. 



A DEVICE FOR THE RELIEF OF PAIN IN BURSITIS 
AT THE SHOULDER 


BY ALBERT B. FERGtJSOX, M.D., NEW YORK, X. Y. 

Dircclor of Roentgenology, N^ew York Orthopaedic Dispensary and Hospital 

In manj- cases of bursitis at the shoulder, pain is lessened or relieved 
by downward traction on the arm. The device described offers a means of 
apphdng such traction vnthout interfering with motion or occupational 
activity' of the patient. 

Sheet lead one-eighth of an inch thick is used as a weight. It is cut 



Fig. 1 
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six io eight inches long bj- two to six inches wide, the long axis fitting the 
circumference of the forearm near the elbow. About six by eight inches 
of lead (two pounds) is used fora patient who weighs 200 pounds, three by 
six inches (t hree-quarters of a pound) for a patient, of 100 pounds. If the 
weight used causes fatigue, it is reduced about one-third after the first 
day. 

The lead strip is bent over a three-inch pipe to form a tunnel. It is 
then covered with adhesive plaster to avoid soiling. A bandage is laid 
along the front of the forearm. 'I'he lead tunnel is applied over the 
bandage and pressed to fit the forearm snuglj' just below the elbow. The 
inferior end of the bandage is then brought up over the tunnel and knotted 
to the superior end. The free ends of the bandage are then passed about 
the arm just abo^•e the olecranon process and tied, not tightly. A strip 
of adhesive keeps the bandage from slipping over the olecranon process, 
which enables the bandage to hold the weight from slipping down the 
forearm. If the lead has been fitted snugly to the forearm it should not 
be necessaiy to encircle it with bandage. 

This device is readil}'^ removed at night b}'’ slipping the knotted 
bandage over the olecranon process. It is easil}’' reapplied by the patient. 
It gives quick relief and can be applied by the patient whenever pain 
occurs. It does not interfere with motion or with treatment of the condi- 
tion b}'" massage, diathermy, e.xercises, or other means. It has given great 
relief to the patients on whom it has been used. 

The illustration shows the device applied. This is a large weight 
(six by six inches) and it has been padded with felt at the loAver end to 
protect the radius. 



AN niPROVED CLAVICLE SPLINT 

BY MYROX O. HEXUY, M.D., MIXXEArOLlS, MIXXESOTA 

The adjustable clavicle splint presented herewith has been devised 
by the author to fulfill the traditional requirements of lifting the shoulder 
upward and backward, and the modern requirements of bolding the shoul- 
der outward and permitting free motion of the joints of the arm during the 
healing period. This splint maintains the elevalion of the shoulder 
through an adjustable upright taking its support from a pelvic girdle 
which is held well in over the crest of the ilium. Anj* desired amount of 
elevation can be secured and maintained b3' the set-screw. Onlj' two 
sizes of pelvic girdles are necessarj' to adapt this splint to anj^ adult and 
elevation of the shoulder is secured from the pelvis. A verj' thick axillary- 
crutch is used with a pressure pad against the anterior portion of the 
shoulder. The backward position of the shoulder is then secured b^”^ a loop 
of webbing, which is passed around the other shoulder and can be drawn 
up to pull the shoulder backward as desired. The thick axillarj’ crutch 
virtuallj' increases the diameter of the cone of the thorax and thus main- 
tains the shoulder in an outward position. The crutch is held close in the 



Fig. 1 

Side %’iew of improved cla%’icle 
splint. Note elevation of shoulder 
b 3 ' adiustable bar from pehic girdle 
fitted over iliac crest, and baclncard 
position of shoulder. 



Fig. 2 

Posterior \-ieiv of improved claiicle 
splint. Note massive axUlari,’ pad main- 
taining outward position of shoulder, and 
strap to maintain backward position of 
shoulder. 
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apex of the axilla by a webbing strap about the chest at this level. The 
hand rest is attached to the upright, by a set-screw, and can be set at any 
desired level. 

The splint is not, unconiforlablc and it allows the patient to be ambu- 
latory, fully dressed. Perfect alignment and correction of all shortening 
can easily’" be secured in this sjrlint and the joints of the extremity remain 
entirely free throughout the healing period. The students whose frac- 
tured cla^'icles have been ti’cated in this splint lost onl}'’ one day from 
classes and gained perfect functional results. The free use of the arm 
permitted by this splint prevents atroph}’- and stiffness and thereby elimi- 
nates massage, ph3'siotherap3’’, and ot her subsequent treatment. 

Acromioclavicular dislocations, either complete or partial, can also 
be treated in this splint satisfactoril3\ 



EMIL S. GEIST 


EMIL S. GEIST 

Dr. Emil S. Geist died suddenly at his home in Minneapolis on May 14, 1933, of 
heart disease. He had just returned from the meeting of the American Orthopaedic 
Association in Washington, D. C. Mrs. Geist and one daughter were returning by 
motor. His death leaves a distinct gap in the ranks of orthopaedic sm-geons. 

Dr. Geist was bom in St. Paul, Minnesota, on Maj- S, 1878. He was graduated 
from the Medical School of the University of Minnesota in 1900 and served his interne- 
ship at St. Joseph’s Hospital, St. Paul. He became interested in orthopaedic surgery 
and spent three years in post-graduate study abroad in the clinics of Paris, Breslau, and 
Vienna where he was associated with Mikulicz, Sauerbmch, and Lorenz. Upon his 
return he entered the practice of orthopaedic surgeiy in Minneapolis, where he practised 
activel}' imtil his death. He was early interested in the development of the x-ray and 
brought the first x-ray machine to Minneapolis. In 1911 he married Augusta Ohage, 
daughter of Dr. Justus Ohage of St. Paul. 
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Ilis iinino will jihvays ho leiiiomhpred in coiiiioctioii with orthopaedic surgeiy in the 
Northwest. Ho was the founder, and enjoyed Ijcing called the father, of the Minnesota 
Orthoi)aedie Society. lie served as head of the Orthoi)acdic Dci)artment of the Minne- 
apolis General Hospital foi' nnuiy yeans. He was a ineniher of the active staff of all the 
Ijrivate hos])itals in Minneapolis, and in H)2S was elected i)rcsident of the Hennepin 
County Medical Societ.v. I'lie Minnesota Academy of Medicine elected him President 
in 1931. 

He was a Fellow of the American College of Surgeons and was a very active member 
of the American Orthopaedic As.sociation. He was grcatl.v interested in establishing an 
internatiomd society of orthoi)aedic surgeons and was a charter member of the Inter- 
national Society of Orthopaedic Surgery, founded in 1030 in Paris. He made many 
contributions to the scientific literature an<l was i)articularlj’ interested in the progress 
of orthojracdic surgery. 

During the World M’ar he served with distinction and great loyalty as Major in the 
Medical Corjrs of the Army. During a part, of this service he was assigned to the duty 
of conducting a school of orthopaedic surgery for younger officers at Fort Oglethorp, and 
made it one of the best in the service. He had alsf) the capacity' of infusing enthusiasm 
into all of his classes, which was shown by the voluntary' testimonials given to him at the 
time of comjilction of the courses. 

Dr. Geist had an unusually active mind and was interested in many' things. He 
loved music, literature, and outdoor life, and his familiarity' with several languages added 
much to his versatilit.v, and the larger opj)ortunity' for contacts made possible by this 
accomplishment influenced his point of view to a wider vision and to a larger horizon. 

His genial character and interesting personality attracted the attention of many 
y'oung men to his chosen specialty', and he was constantl.v encouraging them to further 
study' and pointing out problems to be solved. Wherever he was, he was surrounded y 
friends, the numbers of which licar witness to his nature. 



News Notes 


The Congress of the Czechoslovakian Orthopaedic Societj’, scheduled for next 
September, has been postponed until 1934. The members will endeavor to attend the 
Congress at Poznan, Poland, in which Congress all branches of medicine and surgerj- 
are represented. 


.•\t the annual meeting of the Milwaukee Orthopaedic Club on .April 21, Dr. 
Herman C. ,Schumm was elected President and Dr. L. D. Smith, Secretary. 


Prof. .Tan Zahradnicek has been appointed Director of the Clinic of Orthopaedic and 
Children’s Surgery opened in Prague on M.ay 3. 


Dr. Borivoje Gradojevic, formerly Assistant in the Clinic of Surgery, has been ap- 
pointed Docent of Orthopaedic Surgery in the University of Belgrade, Yugoslavia. 


Alumni Day of the Hospital for Joint Diseases was held at the Hospital on 
Wednesday, May 3. An operating clinic and a dry- clinic were presented by members of 
the Orthopaedic Ser^dee and by the staff of the General Surgical Service. Papers were 
also presented on “Diagnostic Observations on Some Abdominal Diseases” by Dr. 
Emanuel Libman, and “Present Day Trends in Orthopaedic Surgery in Light of Its Past 
History” by Dr. E. M. Bick. 


There has recently been established in Brno, Czechoslovakia, a new State Ortho- 
paedic Hospital Clinic, attached to the University. This Ch'nic was opened on March 
17 and is equipped with 119 beds. The Chief of the Clinic is Prof. Dr. Bedrich Frejka of 
Brno. 


.At the opening of the new Merck Research Laboratory at Rahway, New Jersey, on 
.April 25, the guest of honor was Sir Henry H. Dale, C.B.E., M.D., F.R.S., Director of 
the National Institute for Medical Research in London. Dr. Dale’s address was on the 
subject “The Relation of Research in Universities to Research Supported by Industry’’. 


.A hospital of 150 beds has been opened at Brno with complete modem equipment, 
under the auspices of the Laborers’ Injury Insurance Institution of Moraxda, «-ith Dr. 
T. Novak as Director. 


The Rocky Mountain Orthopaedic dub held its regular meeting in Denver, 
Colorado, May 13, 1933, with Dr. Robert G. Packard presiding. The Rocky Mountain 
Orthopaedic Club was organized in September 1930 with the following members: Dr. S. 
Fosdick Jones, Dr. Robert G. Packard, Dr. Henry W. Wilcox, Dr. .Atha Thomas, Dr. 
Charles Sevier, Dr. Hamilton I. Barnard, Dr. George K. Cotton, Dr. Melvin Black, of 
Denver, and Dr. J. Sims Norman of Pueblo. Meetings are held on the second .Saturday 
of each month. Clinical cases are presented. 
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The preliminary iirograin for the Twenty-lCifthth Congress of the Deutsche 
Orthopiidische Gesellschaft has been issued. Tlie Congress will meet in Leipzig 
September 11 to 13, under the presidency of Prof. Dr. Fr. Schede. The principle sub- 
jects for discussion will be Orthojiaedic Surgery and Rheumatism and The Conservative 
Treatment of Flat-I'’oot. Special consideration will be given to: (A) The Foot of the 
Small Child; (B) The Child at School and at Play; (C) The Foot of the Growing Child. 
Several pa])ers will be i)rcscnled on the various forms of arthritis. On the last day the 
members will ])rcsont i)apcrs on various subjects. 


The Fourth International Congress of Radiology will be held in Zurich, 
under t he presidency of Prof. IT. R. Schinz, from July 24 to 31, 1934. According to 
the “Rules and Regulations”, the Congress may be iittendcd by: (1) members of radio- 
logical societies in all countries; (2) iiersons introduced by such societies. 

At the general meeting the following subjects will be considered: 

X-Ray Diagnosis of Bone Tumors. 

Vasograjiby. 

The Development of Pulmonary Tuberculosis as >Seen Radiologically. 

Radiation Treatment of Uterus Carcinoma. 

Radiation Treatment of Malignant Tumors of the Mouth and Pharynx. 

Radiation Genetics. 

Mitogenetic Radiation {Mitogcndischc Slrnhlutig). 

Structure Analysis. 

Identical Ph 3 'sical Measurement of the Dose in X-Ray and Radium Treatment. 

Hard Gamma Ra^'S, Cosmic Radiation, Earth Radiation. 

Short 'Wave Thera pj' (KnrzwcUenIhcrapie). 

All radiological societies are requested to send as soon as possible a list of then 
memljers to the General Secretary, Dr. H. E. Walther, Gloriastrasse 14, Zurich. 


At the Spring Meeting of the British Orthopaedic Association held at Cambiidge 
on June 23 and 24, the program included the following lectures and demonstrations. 

Factors in the Development of Skeletal Form. Dr. P. D. F. Muiia)- 
Experiments in vitro on the Histogenesis of Cartilage and Bone. 

H. B. Fell. . . 

The Repair in vitro of Embryonic Skeletal Rudiments after Experiraen a 

jury. Dr. J. S. F. Niven. r N’ n 

The Development in vivo and in vitro of the Avian Patella. Dr. J. S. ' . ^ 

The Control of Muscular Contractions bj' the Nervous System. Pio • 
Experimental Deformities in Healthy Animals. Dr. A. B. Appleton. 
'Vitamins and Bone Structure. Dr. Leslie Harris. n A B 

Relation of Epiphyseal Ossification to Nutrition and Absolute Size. 

Appleton. 

Mobility of the Abdominal Viscera, Dr. Barela}'. 


The Second Congress of the International Society of Orthopae ic ^ 
will be held in London, July 19 to 22, under the presidency of Prof. G. Nove- j 
of Lyon. The Secretary-General is Dr. J. Delchef, of Bruxelles. The mee mg 
held at the headquarters of the Royal Society of Medicine, 1, Wimpole Stiee > 

The afternoon of July 19 will be given to the opening of the meeting and t e ^ ‘ 

sembly of the members, and the evening to a reception bj' the President a le 

Hotel, Portland Place. . addres.s 

On Thursday, July 20, the meeting will be opened by the President v ‘ ‘ ^.jH i,c 

on “The Orientation of Orthopaedic Surgeiy in General”. Following t ns i 
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a discussion on “The Mechanism of the Joint Movements” by Dr. H. von Bayer, Heidel- 
berg; Dr. Francesco Delitala, Venice; and Dr. Richard Scherb, Zurich. The afternoon 
will be devoted to clinical presentations and demonstrations in the hospitals, and the 
evening to a recejition given by the College of Surgeons. 

On Friday, July 21, “The Treatment of Tuberculous Coxitis” will be discussed by 
Dr. Philipp Erlacher, Graz ; Dr. A. Mallei, Brussels; Dr. Melvin S. Henderson, Rochester, 
Minnesota; and Dr. Etienne Sorrel, Strasbourg. The afternoon will be occupied with 
operative demonstrations at the hospitals. In the evening a banquet will be held at the 
Dorchester Hotel, Park Lane. 

On Saturday, July 22, the follonung subjects will be presented: 

Arthroplasty of the Hip Joint. Bj’ Dr. Willis C. Campbell, Memphis, Tennes- 
see. 

Observations on Hj-pertrophic Osteopathies. By Dr. Charles Lasserre, Bor- 
deaux. 

Treatment of Fractures of the Spine. By Dr. Lorenz Bohler, Vienna. 

A New Spinal Ankylosing Operation. By Dr. Fran Minar, Ljubljana. 

Pathodjmamics of Wrist and Finger Contractures. By Dr. Arthur Steindler, 
Iowa City, Iowa. 

.A.rthrogrj’phis Multiple Congenita. By Dr. Walter G. Stem, Cleveland, Ohio. 

Ganglionic Biopsy as a Means of Diagnosis in Tuberculous Osteo-Arthritis. 
B 3 ’ Dr. Jose Vails, Buenos Aires. 


The Fortj’-Sixth Annual Meeting of the American Orthopaedic Association 
was held in Washington, Maj' 8 to 1 1, under the presidencj’ of Dr. Arthur Steindler. The 
clinical and scientific sessions were held at the Walter Reed General Hospital. 

The first morning was occupied with clinical presentations bj- members of the Associ- 
ation in Washington and by members of the Staff of the Walter Reed General Hospital. 
After inspection of the Hospital, under the guidance of the Armj- Staff, the afternoon was 
open to the members and guests to occupj' themselves at wiU. 

The President’s reception to members and guests was held at the Armj’ and Na\'y 
Club on Mondaj’ evening, Maj' 8. 

On Tuesda 3 ', Ma 3 ' 9, the following papers were presented : 

Chronic Osteom 3 'elitis Presenting Distinct Tumor Formation Simulating True 
Osteogenic Sarcoma. 

Dr. George R. Elliott, New York, N. Y. 

Backache. 

Dr. Joel E. Goldthwait, Boston, Massachusetts. 

A New Operation for Recurrent Dislocation of the Jaw. 

Dr. Leo Ma 3 'er, New York, N. Y. 

Simple Method of Treatment of Man 3 '- Metatarsal Disabilities. 

Dr. J. T. Rugh, Philadelphia, Penns 3 ivania. 

Sciatic and Sacro-Iliac Disease. 

Dr. Albert Freiberg, Cincinnati, Ohio. 

Prespond 3 'lolisthesis: Its Roentgenographic Appearances and Clinical_Significance. 

Dr. S. Kleinberg, New York, N. Y. 

Data on Fracture Healing; Series of 2000 Rats. 

Dr. Merrill K. Lindsa 3 ', New Haven, Connecticut. 

Report on End Results of Tuberculous Joints. 

Dr. Z. B. Adams, Boston, Massachusetts. 

Original Features in Arthroplast 3 ' of the Elbow. 

Dr. Fred H. Albee, New York, N. Y. 

Presidential Address. 

Dr. Arthur Steindler, Iowa Cit 3 ', Iowa. 
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Chronic Synovitis of the Knee with Persistent or HeenrrinK E/Tiision and of Unde- 
termined Etiolo^ry. 

Dr. A. Hi’ucc Gill and Dr. T. E. Orr, Phil!ideli)hi;i, Pcnn.sylvania. 

A Study of HK) Cases of Subdeltoid Hur.siti.s. 

Dr. Mark II. RoRers, Poston, M;is.sachnsotts. 

Acute and Chronic Forms of Piirsiti.s. 

Dr. Charles E. Sevier, Denver, Colorado, 
luision of Tuberculous IIii).s. 

Dr. R. I. Harris, Toronto, Canada. 

On Tuesday overling, a reception and addrc.ss were f'iven at Auditorium National 
Museum by the President of the Con/^re.ss of American Physicians and Surgeons, Dr. 
I'larvey Cushing, of Poston. 

On Wednesday, May 10, the scientific session was continued at the Walter Reed 
General Hospital, and the following j)apers were jjrcsented: 

Mechanical Instability of the Shoulder .loint ; In Relation to Prevention and Treat- 
ment of Painful Shoulders. 

Di‘. Lloyd T. Prown and Dr. John J. Kuhns, Poston, Massachusetts. 

The Relation of Plood Chemistry to the Locomotor System. 

Dr. Russell M. A\'ildcr, Rochester, Minnesota (by invitation). 

Tendon Transplantations in the Upper Extremity in Cases of Poliomyelitis. 

Dr. Frank R. Ober, Poston, Mas.sachusetfs. 

Block Osteotomy for Bowed Femur. 

Dr. Edwin W. Rj'crson, Chicago, Illinois. 

Description of Operative Procedure for Impi'ovement of Cases with (^uadneeps 
Paralysis. 

Dr. C. C. Yount, Pittsburgh, Pennsj'Ivania. 

Pelvic Relaxation During Pregnancy. 

Dr. Philip D. ^Vilson, Dr. D. Abrahamson, and Dr. S. Roberts, Boston, Massa- 
chusetts. 

Transplantation of Asti'agalus and Carpal Navicular Bone. 

Dr. D. B. Phemister and Dr. W. S. Keith, Chicago, Illinois. 

A New Method of Osteotomy for Con-ection of Long Standing Bon}’ Deformit} at 
the Knee. 

Dr. Armitage Whitman, New York, N. Y. 

A Study of Torsional Deformity of the Lower Extremity with Special Regai o 
Etiology and Clinical Significance. 

Dr. I. William Nachlas, Baltimore, Marjdand. 

On Thursday morning. May 11, the following papers were presented: 

Nerve Injuries Associated with Fractures. 

Dr, Dean Lewis, Baltimore, Maryland (by invitation). 

Knee Joint Instability and Crucial Ligament Injury. 

Dr. Arthur Ki’ida, New York, N. Y. 

Fractures of the Condyles of the Humerus. 

Dr. J. S. Speed, Memphis, Tennessee. 

Fracture of the Ulna with Dislocation of the Head of the Radius. 

Dr. Samuel R. Cunningham, Oklahoma City, Oklahoma. 

Treatment of Fracture of the Tibia and Fibula: Kirschner Wire Method. 

Dr. C. F. Eikenbary, Seattle, AVashington. 

A Study of Old and Recent Fractures of the Ankle. 

Dr. M. S. Henderson, Rochester, Minnesota. ^ 

On AA’ednesday afternoon the members participated in the General Assembb o 
Congress of American Phj'sicians and Surgeons. i 1 1 ‘ fhc 

The annual dinner for the members and guests of the Association uas le c 
Mayflower Hotel on AVednesday evening at eight o’clock. 
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At the business session, following the close of the scientific meeting, on Thursday, 
May 11, five orthopaedic surgeons were elected to membership: 

R. C. Lonergan, M.D., Evanston, Illinois. 

E. B. Mumford, M.D., Indianapolis, Indiana. 

R. P. Schwartz, M.D., Rochester, New York. 

S. F. Stewart, M.D., Los .Angeles, C.alifomia. 

W. K. West, M.D., Oklahoma City, Oklahoma. 

.And the following were elected Corresponding Members of the .Association: 

Mr. H. .A. T. Fairbank, London, England. 

Prof. Rene Froelich, Nancy, France. 

Prof. Patrik Haglund, Stockholm, Sweden. 

Prof. E. Sorrel, Strasbourg, France. 

Prof. Henning Waldenstrom, Stockholm, Sweden. 

Two members were placed on the Emeritus List: 

J. P. Lord, M.D., Omaha, Nebraska. 

Sydney Cone, M.D., Baltimore, Marjdand. 

The following officers were elected for the ensuing year: 

President: Melvin S. Henderson, M.D., Rochester, Minnesota. 
President-Elect: DeForest P. Willard, M.D., Philadelphia, Pennsylvania. 
Vice-President : .Arthur T. Legg, M.D., Boston, Massachusetts. 

Treasurer: John L. Porter, M.D., Evanston, Illinois. 

Secretary: Ralph K. Ghormley, M.D., Rochester, Minnesota. 

E.vecutive Committee: Arthur Steindler, M.D., Iowa City, Iowa. 

Membership Committee: Robert I. Harris, M.D., Toronto, Canada. 

Program Committee: John C. Wilson, M.D., Los .Angeles, California. 

Delegates to the Congress of .American Physicians and Surgeons: J. Torrance Rugh, 
Philadelphia, Pennsylvania. .Alternate: Robert D. Schrock, M.D., Omaha, Nebraska. 

Delegates to the .American College of Surgeons: D. B. Phemister, M.D., Chicago, 
Illinois, Da\'id Silver, M.D., Pittsburgh, Pennsylvania, and W. B. Owen, M.D., Louis- 
\'ille, Kentucky. 

The next meeting of the .Association will be held in Rochester, Minnesota, under the 
presidenc 5 ' of Dr. Melvin S. Henderson. 



Current Literature 


SuKGiCAT. Anatomy. By C. Lit iiner C.-ilInnclor, A.li., M.D., F.A.C.S. With a Foreword 
by Dean Lewhs, M.D., Sc.D., LL.D., F.A.C.S. Philndclpliia, W. B. Saunders Co., 
1933. S12.50. 

Tin's book, as the title implies, is a topographical anatomy, written from a surgical 
I)oint of view, and represents in the main material which has been gathered from the 
original investigat ions of t he authors. The anatomy has been studied definitely with the 
object of serving as an aid and guide in the surgical treatment of the affections, of the 
various jiarts of the body. It is comprehensive, including all structures. 

The authors make no attemjit in this work to direct the surgeon in his treatment or 
in his technique, except to furnish him with anatomical data, particularly the topograph- 
ical, anatomical data, which will serve not only in the details of operation, but in forming 
his judgment on procedures to undertake. 

The book is divided regionall}' and with special consideration of the structure in each 
section, so that the informat ion desired on nnj’ special anatomical structure or region 
can be easily and quickly found. The various approaches to the underljdng structures 
are given without detail, but indicate by the description and illustrations the structures 
to be found in difTcrent steps of the operation, as well as those structures to be avoided. 
The position of the underlying parts is also described and indicated bj’^ illustrations which 
serve as a guide to the position and character of the incision for the special approach. 
The steps in these avenues of entrance are illustrated with excellent drawings, most of 
which are made from original dissections by the authors. 

A great deal of attention has been paid to the discussion of the bones and joints 
with those anatomical considerations which are of interest because of their near relation 
to these structures and to the various portions which are known to be the sites of injmy 
and disease. The different avenues of approach to these and the method of exposing tie 
parts which are opened up are Avell illustrated, many times almost profusely so. t 
relation of the muscular structm'es to their tendinous attachments is given a great dea o 
attention and, aided by the photographs, serves to explain the mechanism of many o e 
distortions associated wdth fractures as well as many of the maladjustments often oun 
in old cases. This portion of the book will be found particularly valuable by the oi t lo 
paedic and traumatic surgeons who occupy themselves with the affections and injuries 
both of the bones and joints, and the entire work will be a great aid to the surgeon o esser 
experience and the means of refinement of technique to the more experienced surgeon. 


The Significance of Phosphoric Esters in Metabolism. By Robert Robison, • 
D.Sc., F.R.S. (Christian A. Herter Lectureship on Pathological Chemistry, 
York University.) New York, The New York University Press, 1932. S2. • 
This short monograph should be of interest and help to any practitioner of me ic 
who is interested in the physiology and pathology of bone and bone diseases. 

The first chapter is rather technical and requires a certain knowledge of 
in order to thoroughly understand it. It concerns “The Occurrence of Phosphoiic s 
in Nature”. It illustrates how work in the fundamental sciences may at any ime 
eome applicable in furthering our knowledge of ph 3 'siology. menfa- 

""le author wms originally interested in the phosphoric esters of alcoho or 
In studying the hydrolysis of hexos monophosphate by various 


tion. XU LUC u^uiui^oio ucAwo rn-qlliC 

found that, when hydrolysis of soluble calcium salts occurred, the liberate 
phosphate wms precipitated as the insoluble calcium phosphate on the side o 
This finding suggested to the author that such a mechanism might be concernec wi 
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deiwsition of calcium salts in the bone. Further investigation proved that such a 
mechanism did occur in the calcification of cartilage and bone. 

-\s a result of such well thought out and well controlled experimentation, we now 
know that the enzjTne in bone and cartilage billed phosphatase plays this all-important 
role in calcification. Methods for its determination in blood have been worked out and 
are being used in the clinic as a diagnostic procedure in differentiating bone diseases. 
The highest values are obtained in generalized osteitis fibrosa cystica, rickets, and Paget’s 
disease. 

Much of the experimental work presented was done by the author and his colleagues. 
Certainly this book should be read by cverj- orthopaedic surgeon. 


Peripher.\l Nerve Injuries. By Lewis J. Pollock, M.D., and Loyal Daxas, M.D. 

New York, Paul B. Hoeber, Inc., 1933. SIO.OO. 

The authors have presented in this volume a very carefully prepared treatise on the 
subject of nerve injuries and their treatment, particularly the surgical aspect. The book 
confines itself to this special subject of injuries of peripheral nerves, but goes into great 
detail in all branches of the subject. The first thirteen chapters are devoted to the 
methods and means of examination of neiwe injuries, as well as a description of the equii>- 
ment which is necessary for such examination; one chapter deals with the development of 
the peripheral neiwous system, particularly in its bearing on diagnosis and treatment. 
The next few chapters are devoted to pathological ner\-e lesions, degeneration of nerve, 
and methods of ner\’e repair, with full description of surgical technique, the various 
methods of suture, and the necessary after-care, — including e.xercises, etc., for the 
regeneration of nen-es and muscular power. 

The book then takes up the injury and treatment of the more important nerve 
trunks, treating each neiwe in a separate chapter: its special injuries; the results of injury' 
in distribution of the paralj'sis, both motor and sensory; deformity; methods of e.xamina- 
tion; and, particularly, the means and the technique of treatment. The trophic dis- 
turbances and the deformities following nerve injury are also considered. 

The book presents the personal experience — evidently a large e.xperience — of these 
two men, and, therefore, is largely individual, which adds to the value, but, as stated in 
its preface, the literature has been thoroughly consulted and the opinions of other ob- 
serv’ers have been used. For those having to deal with the very difficult subject of nerve 
repair, this volume will be found of great value. 


Operative Surgery. By Warren Stone Bickham, M.D., Phar.M., F.A.C.S., and 

Calvin Mason Smj-th, Jr., B.S., M.D., F.A.C.A. Philadelphia and London, W. B. 

Saunders Co., Vol." ^TI, 1933. SIO.OO. 

.As the result of an excellent plan, the seventh volume of Operative Surgery is issued, 
and gives, after the appearance of the first six volumes, recognition and opportunity for 
discussion of the manj' advances which have taken place during this time. In operative 
surgery these changes are largely confined to the opening of new fields for surgical pro- 
cedures, and the development of new and important methods of technique in the already 
established procedures. By reference to the original volumes, this work is able to con- 
fine itself to the discussion of essentials of the more recent methods without entering too 
greatly into detail, which is unnecessary to that surgeon who is fitted for the surgical 
treatment of these conditions. 

The changes in the technique and improved methods of general surgical procedure 
which have been developed in these latter years, many of which are the result of new and 
more accurate laboratory methods, are fully discussed. This is a valuable portion, for 
it is applicable to all departments of surgery. 

The subject of anaesthesia, with new methods and improved technique, is given 
special consideration, which is wise, for anaesthesia has become a very important devel- 
opment in surgical procedures. 
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i li(' cnlar^^t’uu'iit of tlu' lirld of Ijono jmd joint ojxnvilii'o sni'^eiy, wJiich h;is been 
made i)os.sil)Io l)v llie l)ott('r undorslandiiif^ of those joint conditions sliown by the x-ray, 
is Riven special attention in this hook. I’articniarly is this evident, in the treatment of 
fractures and tlie better resnlts which are ohtainciJ liecause of t iie more accurate knowl- 
edge of t lie conditions with which the .surgeon is dealing, and the facilities for observation 
during the cour.se of healing. 

The other departments of surgery have received in this volume the same careful 
treatment, confining the tlescriiition to fho.se methods which are more advanced and to 
which the experienced surgeon will naturally turn. It is a Iiook which will be of much 
value even to those who do not possess the first six volumes. 


The Ai).iust.ment ok Muscue.ak IlAiti'r.s. Ry Lieut. Col. James K. McConnel, D.S.O., 

M.C. London, 11. K. Lewis and Co., Ltd., 1!)33. ds. Gd. net. 

This small iiook of 12G jiage.s is rather an unusual present :it ion of the experience of 
an observer who has evidently had a large jicrsonal exiierience in the methods of physical 
training, physical adjustment, etc. The hook is unique in many respects, particularly 
in its sco[)e in dealing with this subject which ordinarily is more or less limited. The 
individual and his jicculiarit ics, jiaii icularly t he influence of old habit , are given consider- 
ation. The necessity of devcloiiing the jiropcr spirit of cooperation, and the need for 
the careful study of the temperament of the individual, in every case, in order to obtain 
tlie best results arc cmjihasizcd. 

The term “adjustment”, rather than “posture” or “malposition”, is intelligently 
employed, and much more expresses the point of view and the method of attack which is 
advised hi' Mr. McConnel. The careful detail which is emphasized in treatment of these 
conditions, and the necessitj’ for individual attention, may be followed with benefit bj 
those engaged in these forms of thcrapj'. 


American and Canadian Hospitals. Edited by James Clark Fifield, with the coopei- 
ation of the American Hospital Association. Minneapolis, Midwest Publisheis 
Company, 1933. SIO.OO. 

This large volume offers to the public valuable information in regard to hospita s in 
the United States and Canada. In this book iiractically all hospitals are listed, and t le 
necessary information in regard to their foundation, size, equipment, standing, etc., is 
given, as well as the medical and surgical staffs and the relation to the community v uc ^ 
they serve. In addition to this there is presented a list and an account of practice^ 
all the associations dealing with hospitals — social service, nursing. Red Cross, etc. 
with a history of their organization and develojrment, their official personnel, an le 
objectives to which they are devoted; also, as an appendix, is given in the same rnanner^ 
list of the various associations, funds, foundations, etc., wln'ch are engaged in hospi a 

and welfare service. t • pti- 

The book is a large one, composed of 1560 pages, conGnes the material to this pia 
cal information, and will be found of value as a reference book by all those who aic i 
need of information of this character. 


Report on the Strange ways Collection of Rheuaiatoid Joints in the i h® j 
OF THE Royal College of Surgeons. Bj' R. Lawford Knaggs, M.C. ( a 
F.R.C.S. Bristol, John AVright and Sons Ltd., 1933. (British J. Surg., ^ > ’ 

July 1932; 309, Oct. 1932; 425, Jan. 1933.) 

This report is a welcome contribution to do credit and honor to the 
which was begun and carried on by Dr. Strangeways in Cambridge. The assem 
this material was begun by this unusually intelligent and honest worker when t le s ^ 
of arthritis offered little inducement, either in result or pecuniaiy reward, to t le im 
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ofTort spent in pursuit of this sulijcct. This collection, which was the work of the larger 
part of his life, testifies to his foresight and to his enthusiasm. At the death of Dr. 
Strangeways, the Collection was given to the Royal College of Surgeons, under the care 
of Mr. Knaggs. The specimens have had a very thorough study by Mr. Knaggs, who 
now presents the results of this study in a form of great practical value to the student of 
arthritis. 

The characteristics of the different types of arthritis are considered and the intimate 
relation between osteo-arthritis and rheumatoid arthritis as regards different phases or 
stages of the same infection is discussed; and also the conditions found in gout and the 
neuropathic changes arc very thoroughly illustrated. 

Four conclusions are drawn as to the factors causing the different rheumatoid condi- 
tions: 

‘‘1. The circulation of toxins is probably the essential and underlying factor in all 

four. 

“2. The measure of the vitality of the joint tissues is shown by their resistance to 
the toxic influence, and is the deciding factor in the evolution of osteo-arthritis and 
rheumatoid arthritis. 

“3. A metabolic factor is of decisive importance in gout ; and 

“4. A nervous factor in Charcot’s disease, but in both these conditions toxins and 
tissue vitality take their full share.” 


Chronic .\rthrihs and Fibrositis; Di-agnosis .and Tre.atment. By Bernard Lang- 
don Wyatt, M.D. Baltimore, William Wood and Co., 1933. 83.50. 

Following an introduction that recapitulates the mortality statistics in arthritic 
diseases, cites the influence of age, sex, etc., on its incidence and the effects of social 
conditions, geographic distribution, and morbidity figures upon the mortality, and dis- 
cusses how important it is to the general practitioner that these diseases be recognized 
and treated by him, thus aA’oiding the danger of falling into the hands of incompetents, 
the author devotes a chapter to nomenclature, pathologA', and etiologj". The pathology 
is largely quoted from Dr. Allison’s monograph. He adopts the same classification that 
he followed in his earlier book, except that he places gout among metabolic disturbances 
and deA'otes considerable space to a discussion of the various tests used in the study of 
chronic infectious arthritis to establish its allergic relations in the matter of treatment. 
Emphasis is laid upon diet and building up the patient’s resistance. All forms of 
physiotherapy find a place in the author’s armamentarium, including colonic irrigation, 
various electrical currents, air currents, water baths, and douches. Vaccine therapy 
comes in for discussion. In addition to the franklj" arthritic lesions he includes a class 
which he designates as chronic fibrositis, to cover the near-arthritis, apparenth-. A good 
deal more detail is gone into in this book as far as treatments are concerned than in the 
former, with the result that the general impression is not so good. The appeal for a 
composite therapy savors too much of just the things that need to be aA'oided, which had 
no place in the earlier work. 


Report on Sixth International Congress of Milit.ary AIedicine .and Ph.arm.acy — 
The Hague, Netherlands, June 1931 — Report of Commander William S. Bainbridge, 
M.C., U.S.N.R. Washington, United States Goi’ermnent Printing Office. 81.00. 
The official delegates, representing thirty different countries, who attended the 
Congress are listed; its officers and the members of the permanent, committees are stated 
and the subjects decided upon for consideration at the SeA-enth-,^oi^ess are set forth. 
Subjects reported on at the Congress include: 

1. Recruiting, Training and Adi’ance Training of Militarv' Medical Officers and 
Pharmacists. 

This subject is reported on officially bj' some six leading nations, and the methods 



822 


C'iniHKNT LlTKlfATlTHK 


carried out. l)y each explained. Conununiention.s from leadinj; medico-military men of 
various otlier nations on this subject- arc included, .and .a rci)ort after thorougli personal 
study of these methods by two medical odicers is made, conclusions drawn, and recom- 
mendations set. forth. 

2. The P.sychoneurosca of War; The Immediate and Remote Effects of War on 
the Nervous Sj’stem of Comlratanls and Non-Cornhatants. 

Tlic Congress recommended a neuroimychiat.ric center for the Armj', for sorting, 
serious eases evacuated, retention in the Army area of othei's, a regional center in every 
region in the interior, for a .second sorting and for classification; major psychopaths 
interned in asylums, — transitory disturbances to be treated there and patients requiring 
more prolonged treatment, in secondary regional centers. 

3. Methods of Hemostasis on the Battlefield; Standardization of First-Aid Ma- 
terial and the Mode of Airirlicalion. 

4. Preparation and Storage of Medical Amiioulcs. 

0 . The Sequelae of War Wounds of the Teeth anti Inferior Maxilla; Their Tre.at- 
ment. 

Collaboration of a dental specialist and a surgeon are essential from the start. 
Initial immediate treatment and immobilization arc essential. Bone infection is to be 
prevented by early extraction, debridement, and fixation. Non-union and loss of sub- 
stance are treated by bone graft, malunion by osteotomy and correction of deformity. 
Metallic osteosjmthcsis is contra-indicated. Temporomaxillary ankylosis is treated by 
artbrotomy and mobilization apparatus. Scar excisions and plastic repair of soft tissues 
are indicated. The psychological state of the individual with a facial deformity should 
never be lost sight of. 

The Journal wishes to acknowledge the receipt of the following publications sent 
to the Editorial Department : 

Jouimal de Mddecine de Bordeaux et du Sud-Ouest. Bordeaux, Vol. CX, Nos. - 
and 8, January 20, and March 20, 1933. 

Bulletin of the National Tuberculosis Association. Vol. XIX, Nos. 1, 2, 3, 4, and 6, 
January, February, March, April, and June, 1933. 

Norsk Magasin for Laegevidenskapen. Oslo, Norwa}", Vol. XCIV, Nos. 1, 2, 3, , 

5, and 6, January, February, March, April, May, and June, 1933. 

Programm des 48. Fortbildungskursus der Wiener Medizinischen Fakutii . 
Vienna, 1933. _ . 

The Johns Hopkins University Circular, School of H 3 'giene and Public Hea ij 
Catalogue and Announcements for 1933-34. New Series, 1933, No. 5. Baltimore, 
The Johns Hopkins Press, 1933. 

Die Knotenbildungen des Darmes. By K. E. Kallio. Helsinki, 1932. c a 
Chirurgica Scandinavica, LXX, Supplementum XXI. 

Slovansk^*" Sbornfk Ortopedicky. Brno, Czechoslovakia, Vol. VII, No. 6, > 

and Vol. VIII, Nos. 1 and 2, 1933. 

‘Physiological Effects of Radiant Energy. By Henry Laurens. New Yor , 
Chemical Catalog Company, Inc., 1933. , . 

‘History and Source Book of Orthopaedic Surgery. By Edgar M. Bic ', • •> 

M.D. New York, The Hospital for Joint Diseases, 1933. „ „j 

‘Massage and Remedial Exercises in Medical and Surgical Conditions. y 
M. Tidy. Baltimore, William Wood and Company, 1933. 

‘Das Wesen der Schwedischen Massage und ihre Anwendung Besonders au 
Gebiete der Orthopadie. By Dr. Konrad Port. Beilageheft, Zeitschrift fiir r 
padische Chirurgie, LIX. Stuttgart, Ferdinand Enke, 1933. 

* To be reviewed in a later issue. 
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The Children’s Hospital of Winniiieg, Twenty-Fourth Annual Report. Winnipeg, 

1932. 

Acta Rheumatologiea. Rotterdam, Holland. Vol. V, No. 16, February 1933. 

The Wellcome Research Institution, Exhibits at the Chicago Exposition. London, 
The Wellcome Foundation Ltd., 1933. |.'4 

Merck Research Laboratory, Report of Dedication, April 25, 1933. New York, 

1933. 

Minneapolis General Hospital, Annual Report for the Year 1931. Parts I, II, 
and III, Minneapolis, 1933. 


In commemoration of his sixtieth birthday, two large volumes (LXXI and LXXII) 
of the Ada Cliiriirgica Scaiidiiiovica were dedicated to Prof. Einar Key of Stockholm. 
Most of the seventy articles were contributed by Scandina\ian friends and admirers. 
Such names as PajT, Sauerbruch, Eiselsberg, and Kirschner appear in the author’s inde.x, 
however, and there are several .American contributors. The frontispiece of the first 
volume is an appropriate photograph of Prof. Kej'. In addition to the formal dedica- 
tion there are numerous personal tributes in the papers themselves. 


tjBEB ScHADEX .ax DER EpIPHYSEXFUGE BEI OPER.\TI^•ER BeH.^XDLTJXG VOX Fr.\CTGREX 
.vsi UxTEREX Humerusexde (Injuries of the Epiphysis ■nith Operative Treatment 
of Fractures at the Distal End of the Humerus). Ernst Bergenfeldt. Ada Chir. 
Scandinavica, LXXI, 103, 1932. 

Contrarj' to the \iew commonly expressed in the literature, a careful analysis of 
seventeen cases showed no gro^\'th disturbance of the distal end of the humerus, two to 
eleven years after naOs had been driven through the epiphysis in the course of open 
reduction of fractures. In three cases there was premature sjmostosis. A varus position 
in six wasattributed to imperfect reduction. — IF. P. Blount, M.D., MilwauJcee, Wisconsin. 


Studiex tiBER DIE Gabelsprexguxg im Fussgelexk (Studies of Separation of the 

Ankle Mortise). Patiik Haglund. Ada Chir. Scandinavica, LXXI, 280, 1932. 

Separation of the lower ends of the tibia and fibula may be diagnosed by x-raj* if 
an exact technique is used. Rotation of as little as ten degrees will \-itiate the reading. 
A simultaneous sjanmetrical exposure of both ankles, ■ndth the feet close together in 
slight internal rotation, gives the most accurate reading. The central ray must faU 
exactly perpendicular to a line between the ankle joints. Separation is fairl}* common 
in severe sprains and fractures. Fortunatelj' it usually disappears imder the proper 
treatment. Persistent separation leads to a flail joint, traumatic flat-foot, and consid- 
erable disability. — IF. P. Blount, ^I.D., Milwaukee, Wisconsin. 


De la Traxsplaxtatiox d’hx Fragmext Osseux pour Remedeer aux Luxations 
RE croivAXTES DE l’Epaule; Coxstatioxs et Resultats Operjitoires (Trans- 
plantation of a Bone Graft for Recurrent Dislocation of the Shoulder). S. Hj-b- 
binette. Ada Chir. Scandinavica, LXXI, 411, 1932. 

On the basis of twenty-two cases operated upon, the writer emphasizes the impor- 
tance of damage to the labrum glenoidale and rim of the glenoid, as well as to the joint 
capsule, in the causation of recurrent dislocation of the shoulder. A bone graft from the 
tibia or crest of the ilium was placed in a periosteal pocket close to the rim of the glenoid, 
where the latter had been damaged or the capsule tom. Fixation of the graft was by 
reefing the capsule over it. The arm was kept in a sling and during the third week gentle 
active motion started. There were no recurrences. In onlj- two cases was the mobility 
of the joint reduced. Numerous photographs are submitted in proof of the e.xcellence 
of the results. — IF. P. Blount, M.D., Milwaukee, Wisconsin.. 
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1 Klilvll nno IlAIirj'trjCLM-; I/UXATIO STICItX()Cl,AVICl'l4AICIS US'D lUS'K NeUE OPERATtVE 

BEiiANDiAJNfiSMETiioni-; Di;iisEi,i)F<N (Hahitii.'il Slcrnoolavictilur Dislocation and a 

Xc«’ MelliocI of {)i)cni(ivf; 'I reatrnciit). S'foii von SfaiFcImohr. Ac/a Ortfwp. 

Saniilinnvint , III, 1, l!):t2. 

I'roin flic study of thirty-six (' 11808 — three his own, two unpulilished cases supplied 
liy Dr. Xilsonne, and thirty-one from the literature — the writer classifies subluxations 
and dislocations of the clavicle on tlie sternum as jircsternal (common), suprasternal, 
and retrosternal; and as follows: 

Conpcnital: — One jiroved case. Nine were claimed hut not proved. Trauma at 
hirth was not ruled out. (I'Ji/'ht clmssificd below.) 

Acquired : — Bilateral .symmetrical luxations. 

Six traumatic. 

'I'cn sjiontaneous (doubtful congenital predisposition). 

Unilateral luxations. 

One traumatic. 

Seventeen spontaneous (including slight trauma). 

Except for the few congenital cases and unilateral traumatic cases, the agent which 
the dislocation was evident varied lictwccn eight and taventj' years. Females predomi- 
nated nineteen to eight. 

Retrosternal and suiirasternal dislocations should be manipulated into the presternal 
type of dislocation which often inconveniences the patient veiy little. If operation is 
necessary the disc should he freed from its sternal or clavicular attachment, removed, 
and the reduction of the joint temporarily maintained l\v steel pins. The articular disc 
is sewed over t he anterior aspect of the joint as a permanent reenforcement. The method 
was used hj’ the writer in a bilateral case in 1928. — IF. P. Blount, M.D., Milwaukee, 
Wisconsi?!. 


Uebeu Gonitis Incertae Causae Inbesondere Synovitis Chronica “SiwpI'E-’^ , 
ENTER Besonderer BerOcksichtigung des “Rheumatismus Tuberculosus- 
PoNCET ” UND Fallen von Sy'novitis mit Ausgesprochener Fleckiger Atrophie. 
Halfdan Sundt. Acta Orthop. Scandiuavica, III, 97, 1932. 

This second article by Dr. Sundt on the subject of chronic gonitis deals primal ly 
with the non-tuberculous lesions, which comprised 115 (thirty'-five per cent.) of -- 
cases reported. In sixty-five of these no definite diagnosis was possible. In 
two cases, of wliich six v’ere children, the disease was bilateral but syphilis was rule 
In the thirty-five of these cases in which the knees were explored, no microscopic evi 
dence of tuberculosis could be found. Clinically tuberculous or syphilitic synovi is, 
osteo-arthritis, and osteomyelitis were variously^ imitated. Trauma and infection ^i 
important etiological factors. In half of the cases there was a history of trauma^ 
Focal infection of tonsils, teeth, ears, nose, skin, or intestinal tract probably 
etiological role. In some cases, especially the bilateral involvement of females at pu er 
or the climacteric, there is a constitutional or endocrine factor. 

The synovial changes seem to be primary and the osseous, secondary. ^ x 
may reveal an extreme patchy atrophy of the bones without clinical variation rom 
general run of cases. . , 

Conservative treatment, including removal of foci of infection, correction o 
crine dysfunction, and x-ray therapy, should be tried first, but symovectomy v i 
sionally be necessary. Ten of the eleven total synovectomies gave very' 

Partial synovectomy seems to have a beneficial effect. — IF. P . Bloiint, M.D., i ' i 
Wisconmi . 


Prophy'LAKTische Kontracturbbhandlung (Prophylactic Treatment o o 

tures). V. Rienke. Acta Orthop. Scandinavica, 111, 2Q2, lQd2. i and a 

This comprehensive monograph on contractures comprises an jjnJ 

physiological consideration of muscle tonus, an experimental study of func lo 
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organic contractures, and the description of a mobilizing apparatus udth summaries of 
fifty-six cases in which it was used. 

From the results of immobilizing the knee joints of guinea pigs and rabbits, the 
writer concludes that; 

1. Functional contractures (those wliich disappear under anaesthesia) arise after 
immobilization for as short a time as lialf an hour. 

2. Functional contractures disitppear under anaesthesia but return after awakening. 

3. Organic contracture m.ay appear after two to three days of immobilization. 

4. The duration of a contracture is not entirely relative to the duration of immo- 
bilization, but depends also on variations in the animals and the thoroughness 
of fi.\ation. 

5. Increase in tonus of a muscle is produced by fixation in the relaxed position. 

Organic contractures are primarily due to muscle shortening and secondarily to 

capsular changes. The irrilalion offuuclion is considered important in preventing them. 
Motion should be started on the first day, but it must not increase an existing inflam- 
matory reaction, or cause pain or spasm. Apparatus must not interfere with dressing 
of wounds. To this end a worm gear operated by the patient has been adapted to the 
immobilization of infections, traumatic and postoperative joint conditions. Movement 
is so gradual as to be imperceptible to the patient. The appheation to -various joints 
is described and illustrated by Une drawings and case summaries. — IF. P. Blount, M.D., 
MUwaiikee, Wisconsin. 

Idiop.\thic Osteops.\thyrosis. Lowell S. Coin. Am. J. Cancer, XVII, 668, Mar. 

1933. 

The author distinguishes three clinical entities, — osteogenesis imperfecta, hereditary- 
osteopsathyrosis, and non-hereditary idiopathic osteopsathjTosis. 

The first is characterized by imperfect development of membranous bones, the oc- 
currence of intra-uterine fractures, a high degree of mortality, and frequent fractures of 
the cranial bones. 

In idiopathic osteopsathjTosis the membranous bones are seldom if ever affected, 
fractures do not usuaUy occur before the middle of the second year, and the patients do 
not die of the disease. In addition, the hereditary form of the disease presents the 
characteristic blue sclerae. 

Various theories of the etiology of the conditions are rev-iewed, with the conclusion 
that none of them has been substantiated. 

In addition to the extreme susceptibility to fractures, osteopsathyrosis is char- 
acterized by a typical shape of the head, which e.xhibits bilateral increase in diameter 
and unusual prominence of the frontal and occipital bones. There are also likely to be 
attacks of profuse sweating, and protruding abdomen is a typical feature. Fractures 
may occur in any of the bones, although the most common are the humerus and femur. 
The disease is self-limited, subsiding at about the time of puberty. 

The roentgenographic findings are characteristic, -adth normal epiphyses and slen- 
der and irregular diaphyses, which have very thin cortices. Pathological examination 
of the bone confirms the thinness of the cortex, with imperfect haversian system and ill 
defined medulla. 

In regard to treatment, the author reconunends high calcium diet combined -with 
\-iosterol or heliotherapy, accompanying careful treatment of the local fracture and pro- 
tection from other fractures. 

The author’s series comprises eleven cases, one of which is reported in detail, and 
there are numerous photographs and roentgenograms illustrating typical deformities. — 

Grantley IF. Taj/lor, M.D., Boston, Massachusetts 

Multiple IMyelosi.v. .A Report of Four Cases. Ernest Scott, F. M. Stanton, and 

Mary Oliver. Am. J. Cancer, XA'II, 6S2, Mar. 1933. 

The authors review briefly the history of the disease and the etiological and clinical 
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fcntiircs. No new ci.'Ua arc I>roiiijh{- forward on Ihcso subjects. There is a careful 
review of (he luicro.seoju'e eliaraotcri.sties of the tumor and a recaj)itiiIation of the various 
tlicories of lii-stoKcncsis. 'I'liey eoneltule tliat the tumor eoll is a derivative of the reticu- 
lar cell of the homojroietic ti.s.sue.s. 'J’hey lu'u'o eolleetcd thirty recent cases from the 
literature to add to the (rrouj) eolleetcd by (icsehiektcr and Copeland in 192S, and in 
addition rojioi't in detail, ivitli {»hotomieroprai)hs, five rasc.s from their own autopsy 
series. — Grantlri/ II . Toulnv, M.D., Jioston, Massnchiii^rlls. 


Mui/rii.ocijn.\n Cystic Diskask ok tiik Jaw.s. William A. Jones. Am. J. 

Cancer, X\TI, OIG, Apr. lOGG. 

The author reports the existence of multiidc cystic tumors of the jaws in three chil- 
dren of one family, with photognaphs, roentgcnognims, and photomicrographs of an 
enlarged ]\Tnph node removed for diagnosis. Evidence of the process became apparent 
toward the end of the second year, and was well esi.'iblishcd shorth’ ther&after. The 
condition in the oldest child (aged six) suggc.?ts that regression may be in process. In 
addition to the malformed jaws, with hard palp.uble masses and wide alveolar ridges, 
there arc derangements in (lie dentition .and extensive enlargements of the subma.xillar}' 
lymph nodes. I’lic roentgenograms show midtij)lo circular translucent araas with bony 
septa. The li'mjrh node sections show hyjierplasia with fibrosis and focal collections of 
endothelial cells . — Grantlcy IF. Taylor, M.D., Bnsloii, Massachusetts. 


The Radiosbnsitiveness of ’’J'uMons Derived fro.m Cartilage. Arthur U. Desjar- 
dins. Am. J. Cancer, XVIII, 15, Maj' 1933. 

The author again discusses the diagnostic importance of sensitivity to radiation 
therapy in bone tumors. He reports in detail a tumor of the femur in a young boy, whic 
presented the onion-skin lamellar arrangement of new bone in the roentgenogiam, 
considered tyiiical of Ewing's tumor. Kadiation therapy caused some temporary regres- 
sion in the growth, less marked than that occurring in cases of Ewing’s tumor. Su se- 
quent amputation confirmed the diagnosis of osteogenic sarcoma, tending to diffeien 
tiate toward cartilage. Another case, in which the tumor was apparentlj' a chon roma 
of the pubis, was likewise benefited somewhat by radiation therap}". The author con 
eludes that bone tumors derived from cartilage, in respect to their susceptibility ^ 
radiation, are intermediate between solitaiy endothelioma and osteogenic saicoma. 

Grantlcy W. Taylor, M.D., Boston, MassachiiscUs 


El Tratamiento de las Osteomielitis y Fractukas Complicadas por el ^ 

DE Orr (Orr’s Treatment in Osteomyelitis and Compound Fractures). 

IncMn. Anales de Cirugia (Habana), IV, 321, 1932. 

Prof. Incldn presents his conclusions drawn from five jmars’ e-xperience Vii r 
method in the treatment of osteomyelitis and compound fractures. Of the nine y ^ 
cases treated by this method, fifty-two were of chronic osteomyelitis; eleven o 
osteomyelitis and fourteen of old osteomyelitis, following compound fractures, 
of recent compound fractures; one of pyogenous arthritis; and one of an infecte vo 

The conclusions are as follows: , infec- 

1. Orr’s treatment is considered the method of choice for the treatmen ° 
tious osteomyelitis and of compound fractures treated six hours or more after t e 

2. Healing time is diminished, thereby reducing pain and discomfort 
tient, saving time and supervision for the surgeon, and reducing the cost o m 

the institution. l their rapid 

3. The marked change in the general condition of these patients an 

return to normal speaks clearly in favor of the attenuation of the virulence o t w i 
bacteria and of the clinical sterilization of the wound. cthod 

4. Reinfections and sinus formation are exceptional when using t is me 
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5. Foul odor is the prc;itcst inconvenience of this treatment, as it produces in some 
cases vomitinp and anorexia. Even the addition of peruvian balsam to the vaselin did 
not modify the condition in the cases in which it was employed. 


CuoKDiioMA OK THE I.vTKitvEiiTEnuAL DisKs. B. ,1. Alpers, F. C. Grant, and J. C. 

Vaskin. Ann. Siirr/., XCVII, 10, l!)3o. 

Extensions of the intervertebral rlisc cartilapes are of two 11.1503, — protrusions into 
the vertebral bodies, first de.'cribcd by Schmorl: and into the spinal canal, as first 
described by Stookey. 

The authors in this paper rejwrt a ease of intnispinal protrusion successfully oper- 
ated upon and review thirty-five case reports in the literature; in forty-six per cent, the 
cervical vertebnie were involved, in thirty-seven per cent, the lumbar, and in seventeen 
percent, the thoracic. 

Tlie cartilape projections vary in size from a pea to a bean, are usually attached to 
the interA-ertebral disc, arc encapsulated and c.xtradural. Trauma apparently plays an 
im[)ortant role in their production. X-my of the spine is negative. 

The clinical picture varies with the location. The lumbar ventral chondroma gives 
rise to pain in the back, sciatic pain, muscle atrophy and weakness in muscles affected, 
loss of reflexes, .and diminution or loss of sens.ation in segments affected. Subarachnoid 
block may or may not be present. Lipiodol injection is an aid in diagnosis in mana* 
cases. — -V. T. Kirk, Major, U. S. Army MedicA Corps. 


PosT-TRAtnt.ATic P.AIXFCL OsTEOroROSis. Renc Fontaine and Louis G. Herrmann. 

Ann. Surg., XCVII, 20, 1933. 

Bone atrophy associated with pain and vasomotor disturbances is considered true 
osteoporosis in contradistinction to the atrophy of disuse. The authors distinguish 
four clinical forms; (a) post-traumatic, (b) post-injections, (c) result of neiwous disorders, 
and (d) dystrophic-ovarian d.vsfunction. 

This paper is limited to consideration ol the traumatic form which "‘is the direct 
result of hj-peraemia produced by vasomotor changes that result from refle.xe3 which 
originate in the traumatized area”. 

The condition is characterized by: loss of motor function and atrophy, limitation 
of joint motion, characteristic roentgenograms, vasomotor disturbance, — i.c., oedema, 
C 3 'anosis, elevation of skin temperature, and great pain. The loss of function and pain 
are out of all proportion to the trauma inficted or the signs of injurj' found. Immo- 
bilization does not relieve pain but often increases it. 

The condition is most often seen in the Cat bones of the carpus and tarsus, next most 
frequent in the epiphj’sis of metacarpals, metatarsals, and phalanges, either following 
slight trauma or secondarj- to fracture. It is rare after fracture of the diaphA’sis of the 
long bones, but much more frequent in periarticular and juxta-articular regions. 

From the roentgenographic studj' three stages in the evolution of the disease are 
recognized, — the onset, the height of the disease, and the reorganization. 

Periarterial sj-mpathectomy is reconunended and has been carried out at Leriche’s 
clinic in all cases since 1924 aith gratiGing results. 

TwentA-two case reports are included and roentgenogram reproductions illustrate 
the article. — rV. T. Kirk, M.D., Major, U. S. Army Medical Corps. 


SuLLE Deat.azioxi DEL S.ACRO XEL Pl.AXo Sacittale (Sacrum acutum — sacrum arcua- 
tum). [Deviations of the Sacrum in the Sagittal Plane (Sacrum Acutum — Sacrum 
Arcuatum).] A. Albanese. Arch, di Orlop., XL^'III, 529, 1932. 

Albanese describes six cases of deAuation of the sacrum in the sagittal plane, a de- 
formity improperh' designated as psuedospondylolisthesis. but which also has been 
designated as “sacrum acutum” and “sacrum arcuatum”. The author calls attention to 
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tlic .'isyinniofiy of ( lio poh'ifi ( li.'if .'loooriip.'Uiiefi ( Iio various deviations of the sacrum and 
whieli lends to conlinn the eoiif^enital nature of the disease. 

In two cases there was a history of trainna tliat prol)al)Iy liad increased a congenital 
deviation resulting in p.ainfnl .syni[)tonis. 

The author diseinsses the etiology in detail and concludes that two types, a congeni- 
tal and an acquired group, exist. 

The treatment is conservative witli physiotherapy and orthopaedic appliances. 
In the severe forms a fusion oi)eral.ion may he indicated . — Peter .1. Rom, M.D., Chicago, 
Illinois, 


Tivn l-osuNo i)i:s I’uoiinu.us nicii Oi’uh.vtivk.n' JIuii.AN'nnu.VG UxnnuTiG niciit Einuenk- 
hakkk AN'Gi:noiMO.VKn IIi?iTGi:i,r;.VKvi:iutr:.VKi;.VGi;.v (Solution of the Problem of 
Ojierativc 'rreatment of Congenital Disloc.ation of the Hip not Reducible by Blood- 
less Method). ]'i-icdri(di Eoefller. Areh.f. Klin. Chir., CLXXIII, 817, 1932. 

In those e.'iscs of eongenif.;d disloe.'if ion of flic hif) wliicli ai-e irreducible bj^ bloodless 
methods, the jjelvilrochanteric inu.scdcs.are no hindrance to reduction. The pelvifemoral 
muscles are contracted and c.'innot he stretched bj' ordinaiy means without tearing or 
even greater damage. 

I’hc ojieration consists of resecting a .section of the femur in its upper portion and 
corresponding in length to the elevation of the head above the acetabulum. The tech- 
nique of the operation i.s described. 

'J’he functional and cosmetic results arc good. 'There is no limp or pain and move- 
ments are free. Lordosis is corrected. 'I'he shortening of the limb can be overcome by 
raising the shoe. 

Several cases are briefly reported. — R. J. Diltrich, M.D., Fort Scott, Kansas. 


A Method fou the Phoduction of Incuea.sed Compkession Strength of Bone: An 
Experimental Study (Preliminaiy Rcjjort). Dudley’ Ross. British J. Suig., 
XX, 337, 1932. 

In the first series of e.xperiments on dogs, a section of bone was removed from t le 
tibia, the bone rongeured into small fragments and the fragments replaced in the medu 
lary cavity with the periosteum sutured over the defect. An Olsen testing machine was 
used to determine the compression strength of the repaired bone compared witi t ie 
opposite tibia used as a control. It was found that four months were required foi le 
bone to return to its former strength. and that the presence of the bone fragments i 
not add e.xtra strength. . 

In the second e.xperiments a similar technique was used, but a detached stup 
muscle was also inserted into the medullary canal. When the animals w’ere destro} e , f 
wms found that the muscle had disappeared, that new bone had formed in its place, 
the compression strength had been increased. These experiments show that 
tissue interposed between bone ends, provided it has lost its blood supplyi 
calcified and does not interfere with union at the usual time. 


Bipartite Carpal Navicular Bone. G. I. Boyd. British J . Surg.,KX,i55, 

It is important to remember that a congenital bipartite carpal navicu 
appears once in about a thousand persons. It is recognized bj’’ (1) absence o a 
of injury, (2) the meagevness of the physical signs, and (3) the presence m ^ e . 
picture of a thin, well defined lajmr of compact bone covering the spongy jg 

other ivrist is likely to show the same condition but does not alwa 3 "s. This cone i 
of importance in compensation cases. 


The Treatment of Tuberculous Disease of the Hip-.Joint. A. S. Blundell B. n 

British J. Sitrg., XX, 551, Apr. 1933. Asso- 

This paper was read as the Pi-esidential Address to the British Oit P- 


ciation in Jul}" 1932. 
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A very large pereentage of eases of tiil)ercuIosis of the hip joint are made latent 
when traited hy conservative measures, only to become active later in life. \Miile a 
tuberculouslcsionof a joint is quite apt to be a metastatic infection from some other focus, 
the writer believes that it is justifialde to attaek the local lesion in the joint at the same 
time that general hygienic treatment is being given for the lesion as a whole. 

Pugh observed that tuberculosis of the hip joint begins in the inner portion of the 
ilium imnwliately above the acetabulum and spreads to the non-articular portion of the 
acetabulum, through the ligamentum teres to the head of the femur. The process is, 
then, tuberculosis of the pelvis and not of the hip joint. It is doubtful if operations 
tending to rotiiicc motion in the hip joint will cure tuberculosis of the peh-is. The old 
type of excision of the hip did not attack the primary focus. Extra-articular fusion 
operations, wliich do not entail dis;irticulation of the head of the femur, prevent the 
ascent of the femur and closure of the tuberculous ca\'ity formed by the destruction of 
the bone. Ankylosis of the hip is not a condition to be imposed on a patient if it can be 
avoiderl. 

Tuberculous lesions of the spine, where the vertebrae are allowed to collapse and the 
abscess cavity is thus closed, give fairly good results except for the deformity. Bone 
graft operations prevent collapse of the vertebrae and obliteration of the cax-ity. 

Xine cases of pelvic bone tuberculosis, quiescent for years, treated by removal of 
the local disease are reported. The results were so satisfactor 3 ' that theauthor believes 
that earh’ tuberculosis of the ilium should be attacked radicallj' with the hope of eradi- 
cating the disease and preserving motion in the hip joint. 


The Use of a Modified Double Thomas Frame ix the Tre.\t.me.xt of the Par.^lyses 
OF Poliomyelitis. Jean Macnamara. British Med. J., 11, 109S, 1932. 

Dr. Macnamara describes a modification of the double Thomas frame designed to 
splint and relax the muscles of patients with extensive parah'sis due to poliomj-elitis. 
Bj' means of the splint all four extremities can be kept at rest in the position of optimum 
relaxation of the parah-zed muscles. The abdominal muscles and trunk muscles are also 
splinted. The device seems of value in the care of the expensively parah-zed patient. 
Detailed directions for its construction are given. — R. I. Harris, M.B., Toronto, Canada. 


The Treat.me.vt of Rece.vt Ixjcbies. W. E. Tucker. British Med. J., I, 13.5, Jan. 

1933. 

Tucker contributes an article on the treatment of injuries, — chieflj- contusion-s, 
sprains, and bruises received in sports. He advocates the somewhat unorthodox x-iew 
that all such injuries should be treated with great \-igor in order to “work out the bruise”. 
He con.siders the earh- absorption of e.xtravasated blood verj- important in order to 
prevent fibrosis and late disabilitx-. Treatment of a considerable varietx- of injuries is 
discussed in detail. — R. I. Harris, M.B., Toronto, Canada. 


Fractures of the Shaft of the Femur. W. J. Eastwood. British Med. J., I, 3-59, 

Mar. 193.3. 

Eastwood records his experience in the treatment of sixtx'-one cases of simple frac- 
ture of the shaft of the femur b\- means of fixed traction in a Thomas splint xrith counter- 
traction against the ischial tuberositj-. His recorded results are excellent. His article 
is in realitj- a plea for the use of the Thomas splint as incomparabh- superior to aU other 
forms of traction and fixation,- j-et his own paper reveals the manj- features concerning 
the use of a Thomas splint which make it of doubtful x-alue in most hospitals and in the 
hands of most surgeons. 

His article leax-es the impression that an enthusiastic surgeon aided bx- a perfect 
nursing staff can obtain excellent results by treating fractured femora x\-ith a Thomas 
splint. To credit the Thomas splint with the successful results is a mistake. Thex- xxere 
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oljliiiiicd l)y tlio uiiromit ( iiijr .'iiid I'idluisiaslic atlciitif)ii of siirf^eoii and nurses. Similar 
cnfhu.siaHni and care would he rt’warded liy e(|ual .siieec'.SH, no mat ter wliat apparatus was 
used. 

I his aiti(;Ie arou.sed ;i frreat de.al of eoni rover.s}' in the correspondence columns of 
succccdiiif; nuinl)cr.s of t lie British .\falirnl JminKil, several let tens bein" written both for 
and aj^ainst the use of the 'I'liomas splint. It cannot, he cnijilmsizcd too strongly that 
fracture.s are never treated hy ai)p.‘iratu.s. E.ach is :in individuid mechanical problem, 
and .sueccssful end results can only he obtained hy intelligent jicrsonal supervision. 

— B. I. Harris, Toronto, Canada. 


Exriciu.MiONTi;!.!,!-; l'.^••r^;H.s^cnl^^•o^;^• iiiuou niio Ciki.k.vkuksoui’tion' unttor Verschiede- 
N’i:.\ PuYsiK.M.i.sciiio.v IIkdi.vuu.vce.n' (Exjierimental Investigations on Absorption 
from .Toints under \'arious I’hy.sical Conditions). W. Muller und H. J. Lauber. 
Brims’ Bcitr. z. Klin. Chir., CIA', I!):i2. 

d'hc experiments were performed on dogs .•ind consisted of the injection into the 
joints of small amounts of strontium liromid .■ind subsequent examination b}' roentgenog- 
raphy to determine the rate of ah.sorption. It was found that application of a tourni- 
quet delayed the jiroce.^s of absorption greatly, hut did not entirely arrest it. Hj'per- 
aemia, when applied after the injection, also delayed the absorption, but when used 
previous to the injection it hastened the jn-occss. 

Mechanical comiiression of the joint, resection of the nerves to the joint, application 
of heat or cold to the joint, and inflammation of the joint did not produce any noticeable 
change in the rate of idisorjition. An increased rate of absorption was brought about by 
active movement of the joint and by massage. — B. J. Dittrich, M.D., Fort Scott, Kansas. 


ZuR Frage der Synovektomie rei Ciironisciien Unspezifischen Kniegelenkser- 
KRANKUNGEN (Syiiovectomy in Chronic Non-Specific Diseases of the Knee 
Joint). A. Liiwen. Bruns’ Bcitr. z. Klin. Chir., CLVI, 153, 1932. 

After reviewing briefly the literature on this subject, the author considers the van 
ous technical procedures emjfloyed in this operation and the indications for this metho o 
treatment. He feels that synovectomj’- is not frequent!}’’ indicated and states that among 
ninety-eight arthrotomies, which he performed for non-specific diseases of the knee join , 
there were only tw’o synovectomies. In each of these cases the operation was emp o}ec 
for the purpose of relieving a simple chronic synovitis and involved only the anteiioi 
compartment of the knee joint. 

The WTiter also calls attention to the ojreration of internal arthrotomy, mIhci cot 
sists of the production of an opening between the synovial cavity and the peiijii j® ^ 
tissues, and permits a continuous drainage from the joint cavity. — R- J- Difhic i, ^ ■ •> 
Fort Scott, Kansas. 

Le Fratture DELLA Clavicola (Fractures of the Clavicle). Giuseppe Rotolo. Cl 
Chir., VIII, 874, 1932. _ . 

Giuseppe Rotolo reports on a series of fractures of the clavicle treatec in w 
clinics under the direction of Prof. Rossi at Milan. The report is based upon , 
tures of the clavicle studied and treated from 1905 to 1931, but it is limite 
seven fractures, chosen from among those it was possible to examine at a a e 

including the various types. denheuer’s 

Nineteen of the cases that were given in detail were treated by ar ^ 
method of traction with weights, modified by Rossi. He gives a very c ear c e. 
of the method which consists of keeping the patient recumbent for about een 
the arm in abduction and supination. A Balkan frame is used with the a,rin ® 
in a hammock. Rotolo states that function rather than absolute anatomica r ^ 
should be the measure of the result, but with the Bardenheuer-Rossi me 
tomical reposition is also satisfactory. 
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In Rossi's clinics the experience with eases subjected to open reduction has not been 
frood, and he quotes various aut hors who also have had unsuccessful results. Xeverfhe- 
Icss lie quotes a nutnher of surpeons who recommend open operation as the treatment of 
choice. 

The pajicr is well illustnited and the authorities well correlated. The illustrations 
alone pive an excellent idea of the anatomy and physiolopy involved and also of the 
method adviserl. — Murraij S- Diiijorlli, M.D., Provi-Icncc, R. I. 

Unpii II.VLswiiiiiEuiiu'-CHE ( Fractures of the Cervical Spine). M. Laesecke. 

DcuMk Zhchr.f. Chr., CCXXXVI, 329, 1932. 

Ton casc-s are reported. The author advocates the utmost conserx-atism in treat- 
ment. I'lvcn in severe cases, with more or less marked injury to the spinal cord, con- 
serx-ative measures xvill produce a decided improvement, and not infrequently lead to 
conditions xxduch are practically normal. — R. J. Dittrich, M.D., Fort Scott, Kansas. 


S.xnKOM uEi O.sTiTi.s DEFonxi.xxs E.N'D OsTEODx-sTRoPHi.v FiBRos.x (Sarcoma xx-ith Os- 
teitis Deformans and Osteitis F'ibrosa). R. IVanke. Deutsche Ztschr. f. Chir., 
CCXXX\'II, I9.S, 1932. 

From a critical review of the literature and from personal obserx-ations the author 
concludes that osteitis deformans has a tendency to sarcomatous degeneration. The 
presarcomatous nature of osteitis deformans is especially ex-ident in cases liax-ing a multi- 
locular onpin of sarcoma. .-Vltogether, fifteen cases are reported in which osteitis de- 
formans and sarcoma xxere associated. A statistical determination of the incidence of 
sarcoma on the basis of osteitis deformans cannot be made, because it is not possible to 
consider all cases of osteitis deformans as being free from sarcoma. Sarcoma occurs, 
indeed, in only a small percentage of cases; yet, xx'hen it is found, it is to be considered as a 
circumscribed or a diffuse sarcomatous degeneration of osteitis deformans. In this 
sense xve can and may speak of a presarcomatous affection of osteitis deformans. How- 
ex'er, with regard to the origin of sarcoma, other factors must plax* a role. Trauma can 
be considered only as a coincidence, as is prox-en especially in cases xxdth multiple sarcoma. 

Osteitis fibrosa, on the other liand, shoxvs no tendency to sarcoma formation. 
From original obserx-ations and a rexiew of the literature, the association of sarcoma with 
osteitis fibrosa can be conclusix-ely prox-ed onlx' in exceptional instances. One case 
which the author prex'iously reported as a sarcoma, on the basis of osteitis deformans, 
was on subsequent obserx'ation found to be a sarcoma associated xxdth osteitis fibrosa. 
The remaining fort 3 '-one cases of localized osteitis fibrosa gax-e indications of the existence 
of the disease for periods of ten to twentx-seven x-ears, and in cases of broxvn tumors 
(txx'entj’-sex-en cases), all xx-ere under obserx-ation for more than fix-e x'ears, x-et no other 
case was found to hax-e sarcoma. The conception that osteitis fibrosa, like osteitis de- 
formans, represents a presarcomatous condition cannot be upheld. — R. J. Dittrich, M.D., 
Fort Scott, Kansas. 

UbER Tr.XUJI.XTISCHE XJXD PaTHOLOGISCHE QuERFORTS.ATZBRfiCHE DEB LeXDEXWIRBEL- 
s.xTjLE (Traumatic and Pathological Fractures of the Transx-erse Processes of the 
Lumbar Spine). Max Ernst und Rommelt. Deutsche Ztschr. f. Chir., CCXXXVII, 
oSO, 1932. 

The authors call attention to the controx-ersies regarding incidence, recognition, 
methods of production, and treatment of this injury’. This is followed bx' an analx'sis of 
fiftj' of their own cases. 

A certain diagnosis can be made onlx- bx- means of x-rax- e.xamination. This is 
made more difficult due to the large number of anatomical x-ariations in the transx-erse 
process. Several different forms of anomalies are illustrated bj- diagram xvith descrip- 
tions of their characteristics. 

Bonx- union occurs in onlx- two-thirds of the cases of fracture; three to four months 
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arc required for eoinplctc healing. Bony union did not occur in any case in which the 
fracture line was still noticeable four months after tlie injury. Small isolated fragments 
of bone may be deto(!tc(l in the soft tissues for ye.'irs after sc[)aration from the rest of the 
vertebra. A failure of l)ony union is in.signific.ant for future function. 

Late sym))toms arc cxcejitional and may be jn’oduccd by jrressure of the fragment 
on the lumbar nerves. 

'I'he article includes a number of case re))orls with x-ray illustrations. — R. J. DUtridi, 
Fort Scott, KuuKor, 


Bkituag /i;u Scii.\niou.\r: mat KN’oui*i:i,ni.N'.vi;.vsciii:ini;.v dku Kxiegelexke (Con- 
tribution to the Study of Injuries of Cartilages of the Knee .loint). Remmer An- 
drccsen. DvuhcUv. zirhr.f. Chir., CCXXXVII, (102, 1082. 

From the study of lot) cases of injuries to the cartilages of the knee joint, theauthor 
gives an accurate and detailed description of the macroscopic and microscopic changes 
noted in the alTcctcd tissues. Regenerative changes arc described as they occur in the 
separated meniscus and the capsular remains. 

The ages of twenty-eight to thirty years arc most favorable for such injuries. 
Separation of the lateral irortions of the meniscus is in most instances considered a 
pathological fracture, and brought about by previous changes in the meniscus several 
millimeters from the attachment. Clinically, a pathological fracture presents the same 
picture as a traumatic separation. 

The numerous cases of serous effusion into the knee joint are explained by vascular 
changes. In a genuine traumatic separation bloody fluid is i)resent as a rule. R- J- 
Dittrich, M.D., Fort Scott, Kansas. 


PERiAUTiiniTis OK THE Shouedeu. All Analysis of Two Hundred Cases. James A. 
Dickson and Edward H. Crosby. J . Am. Med. A.ssn., XCIX, 2252, 1932. 

In an effort to elucidate the relationship of trauma, focal infection, and metabo )c 
factors in the etiology of periarthritis of the shoulder and to determine the most efficacious 
treatment for that condition, the authors have analyzed a series of 200 cases. They pie ei 
the term "periarthritis of the shoulder” rather than subacromial bursitis, 
bursitis, etc., since calcifications, torn tendons, etc., do not explain the whole pathologica 
picture. Periarthritis is a distinct entity and presents a definite distinct clinica sjn 
drome. There is always a limitation of abduction to about forty-five degrees and interna^ 
and external rotation is limited about fifty degrees, while forward and backwaid mo ions 
are perfectly free and painless. , 

The author’s study shows that the presence of calcium demonstrated by the 
genogram is no indication of the severity of the condition. Some Qj^]jg ,.5 

shoulders showed a calcified area present and the patient had no pain whatevei . 
showed no calcification at all, yet the patients had very severe pain. The 
that foci of infection and glandular dysfunction appear to be more impoi tan 
trauma as etiological factors, although it is extremel}' difficult to evaluate tieii 
significance. Calcium deposits are found in about the same percentage of 
less of whether the etiological agent was attributable to metabolic, glandu ai , 

fectious agents. tmenf 

The treatment is divided into two phases, local and general. The geneia lea^^ 
consists of elimination of foci of infection, attention to the metabolic con 
patient, — as, for example, whether they are hypothju’oid or hyperthyroid 
they are potential diabetics, etc. Unless contra-indicated a low carboij la > 
vitamin diet is usually prescribed.-;— IF. B. Carroll, M.D., Dallas, Texas. 

Bilateral Disease of the Internal Cuneiform Bone with an Associated^ D 
OF the Right Scaphoid Bone (Kohler’s). Edward J. Haboush. • ^ 

Assn., C, 41, 1933. . stimulate'^ 

The author observes that there has been within recent j’ears a giea } 
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interest in that peculiar set of disease conditions, such as Legg-Perthes' disease, Kien- 
bock's disease, etc., and notes that most of the obseia-ations on the pathologj- of these 
several conditions seems to be an aseptic necrosis characterized by a fibrous infiltration 
of the bone extending in from the periosteum. He reports a case in which this disease 
process has involved the right scaphoid and both internal cuneiforms. This patient, a 
child of four and one-half, complained of pain in the left foot. Both feet were in severe 
pronation and there was a noticeable swelling along the inner border of the dorsum of the 
left foot. There was slight tenderness to pressure over the right internal cuneiform and 
scaphoid bones. Palpation of the left foot revealed local heat in the region of the swelling 
and pressure over the internal cuneiform was verx- painful. Right foot motions were 
free, while the left foot was held in eversion because of marked peroneal spasm. Inver- 
sion was painful. An x-ray showed that in the right foot the internal cimeiform and the 
scaphoid were affected, while in the left foot the internal cuneiform only was involved in 
this peculiar pathological process. A thorough search of the literature by the author 
failed to reveal a report of any such similar condition hence it was deemed worthy of 
report. — TT. B. CarreU, M.D., Dallas, Texas. 


Ruptures .\nd Te.\rs of Muscles .\xd Texdoxs of the Lower ExTREunr. Report 

of Fifteen Cases. Edgar L. Gilcreest. J. .4»i. Med. .4s.s;i., C, 153, 1933. 

The author points out the paucity of literature on this subject and states that 
many cases of supposed sprain of a joint, arthritis, neuritis, etc., are in reality 
partial ruptures of certain tendons and muscle bellies. If these are diagnosed 
early and attended to properly by effective surgical interference, much quicker re- 
turn to actinty is accomplished and the end result is much better in practically all 
of the cases. 

The tears occur most often in tendons or muscles which are fatigued or senile or have 
n-ithin them some pathological change, and it is usually an une.xpected movement, bring- 
ing about a sudden powerful contraction of the muscle, that causes the tear to occur. 
Investigations have shown that the calf muscles come first in frequency, then the e.x- 
tensors of the leg, the biceps of the arm, the Achilles tendon and, last, the exTensor of the 
thumb. Many cases of back pain or lumbago are in reality tom or partially ruptured 
fascial layers or muscles of the back. 

The knee flexors that are most often ruptured are the semitendinous and the inner 
head of the gastrocnemius. The calf muscles, plantaris muscle, and the tendo achillis are 
also frequently injured, and the author discusses the findings to be expected in each case, 
with the additional presentation of several cases shonlng how this has happened in his 
patients and the results after operative repair. — H'. B. CarreU, M.D., Dallas, Texas. 

The P.^thology of Monomelic Flowing Hyperostosis or Melorheostosis. Ernest 

Ixraft. Radiology, XX, 47, Jan. 1933. 

This condition is a progressive hj’perostosis, usually invobfing one side of the shaft 
of one or more of the bones of an extremity, non-malignant, and of unknown etiologx". 
Nineteen cases are reported in the literature. 

The h}-perostosis may form a continuous flow, or appear as intermpted plaques; 
its appearance Leri compared to the molten stream of a candle. The disease is usually 
confined to a single extremit 5 '. The hj-perostosis seems to follow the course of the vessels 
and nen-es. 

The gross appearance is that of sclerotic bone, and microscopic study bears out this 
resemblance. The joints are usuallj' not involved. 

The onset is slow, with vague rheumatic pains and bowing of the extremities in ad- 
vanced cases. There may be mechanical interference with joint action. The disease 
begins in early life, but does not affect the general health. 

Laboratoiy findings are negative and there is no known treatment. The disease 
may remain stationaiy for years. — Edieard X. Reed, Santa Monica, California. 
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PosiTivi; Piii;ssuiti; in Aimiiionr.sis or Tin; KNi:r. Joint. J. Albert Key. Southern 

Mai. J., XXV, IKM), 

On .'icccHint of iiniiiy failures (o pet firin bony ankylo.sis in artlioclesing tuberculous 
knees, Key has devised (his method; inverted U incisionj corniiletc excision of s 3 ’novial 
ineinhranc, semilunar eartilage.s, ligament.s, etc.; cut. o(T the eond^des of femur, and of the 
tibia, and articular surface of patella with a saw. A heav\' stainless steel pin is then 
drilled through the lower eiul of femur and another through the upper end of tibia so they 
arc parallel. A small turnhuckic is fitted on each side and tightened enough to hold 
the bone ends (irmly (oget her. A .snug plasler-of-lhiris east is applied from toes to groin. 
Tournirpict is then removed. A narrow winilow is cut out on each side to expose the 
turnbuekles which arc then tightened .so as to slightly bend the pins. Patient is put to 
bed with leg elevated. The turnbuekles arc kcjit tight and the pins left in place eight 
weeks, ]f union is (inn (he pins arc removed. Another snug cast is applied from toes 
to groin. Patient is allowed iiii on crutches, but no weight-bearing is permitted until 
sixteen weeks after ojicration. If there is :my doubt about firm union a cast is again 
aiiplicd. Five cases in adults were so treated; four obtained solid union in an unusually 
short time; one died of sepsis. Two eases are reported in detail. — F. G. Ilodgsori, M.D., 
AtUinUi, Gairgia. 


PnoGiiEssivK P.sEUDOinT'EUTnoriiic AIusculau DysTiiOPiiY. Allen F. Voshell. 

So}illicni Mai. .J., XXC^T, 15G, 1933. 

The history, types, liereditj', pathology, clinical features, chemistry^, diagnosis, and 
prognosis are discussed. The recent methods of treatment by the injections of adrenalin 
and pilocarpin are considered. The author then presents statistical data of fourteen cases 
treated for six months or longer with gly'cin. Nine cases showed improvement of more or 
less degree. Fi^'e did not improve, one becoming worse. TJie j'ounger the case, and the 
earlier the treatment is started, the better the prognosis. Active physiotherapy is given 
during the treatment. Fie suggests the combination of the adrenalin and pilocarpin 
treatment with injections of glycin. He advises against putting the patients to bed un- 
less it is absolutel.v necessaiy. — F. G. Hodgson, M.D., Atlanla, Georgia. 


Old Traumatic Dislocation of the Hip: AVith Special Reference to the Operatu e 
Treatment. Leo J. Miltner, and F. E. AA’an. Sin-g. Gijncc. Ohstet., LAT, S4, 1 ■ 

This rather uncommon condition has been encountered in sixteen cases revien e } 
the writers. A discussion of the pathological anatomy is divided into posteiioi an 
anterior positions of the femoral head in relation to the acetabulum. In the formei^^m 
capsule is torn postero-inferiorly and one or more of the small rotator muscles is oi , 
though occasionally the head passes between them. The Y ligament is intact an 
the tj^pical position of flexion, adduction, and internal rotation. Contractures swn 
and in three or four weeks the acetabulum is filled with adherent soft tissue. 
in the femoral head are constantly present, often with considerable new bone oirna ^ 
Closed reduction may be attempted up to four weeks after injury with 
accomplishment, but after this time the open operation is preferable. The lattei s i 
be preceded bj’' a period of skeletal traction. The operative technique is 
approach by the Smith-Petersen incision being recommended. Complete le uc 
accomplished in each case though the possibility of a shelf, resection, fusion, os eo^ 
or bifurcation was discussed. Results are recorded as excellent in nine, goo 
in four, and poor in two cases. The serious complications encountered veie 
(two cases), sciatic nerve injury (one case), and fracture of the femoial leac 

manipulation (one case) . oent"cno- 

Eight}'^ per cent, showed markings of hj^pertrophic arthritis in follov-up r 
grams, usuallj’’ of mUd nature clinically . — Richard McGovncy, M.D., Los / ngc c , 
fornia. 



VOL. XV, NO. 4 OCTOBER, 1933 


OW Senes 
Vol. XXXI. NO. I 


The Journal of 
Bone and Joint Surgery 


A STUDY OF THE DEGENERATIVE CHANGES OF THE 
MENISCI OF THE KNEE JOINT, AND THE CLINICAL 
SIGNIFICANCE THEREOF*^ 

BY .MICHAEL S. BURMAX, M.D., .YXD CH.ARLES J. SUTRO, M.D., X'EW YORK, X. Y'. 

REVIEM' OF LITER.YTURE 

Relativel}’ little has been written on the normal and pathological 
anatomy of the menisci of the knee joint. Alandl, among others, noted 
that there was definite formation of the menisci as early as the second 
month of foetal life. The development of the menisci has been studied 
recently by Dubinkin and Motnenko, who believe, as others have, that 
the meniscus is derived from the same mesoblastic tissues as the femur 
and tibia, but that the meniscal tissue becomes less well differentiated 
than the osseous tissue. 

Ishido noted that in the new-born both menisci are broad and coY-er 
the entire tibial surface. We haY’e observ'ed the contrarj' in seY’eral 
babies born prematurely, in whom the menisci had their usual form and 
position. Mandl also noted that the form and position of the menisci of 
the new-born are like those of the adult. Both Ishido and he divide the 
meniscus of the new-born into three layers, — an outer Y’ascular one, a 
middle zone, rich in fibers, and an inner cellular laj’er. The blood vessels 
are rich in the outer zone and penetrate to the middle zone, where the 
vessels course parallel to the fibers. The middle zone is free of Y’essels 
and contains coarse fibers which form an interlacing network. The 
inner zone is rich in nuclei and contains manj* cartilage cells arranged in 
groups, either encapsulated or sometimes with the suggestion of a capsule 
about them. At the anterior and posterior points of insertion of the 
menisci, the inner cellular laj'er is absent and blood Y'essels penetrate to 
the inner margin. 

* From the Laboratory' Division of the Hospital for Joint Diseases, New York City: 
Dr. Henry- L. Jaffe, Director. 

t This yvork was first begun in the Krankenhaits der Friedrichstadt-Drcsden, Dresden, 
Germanj', through the kindness of Dr. G. Schinorl. and was continued and concluded in 
the Laboratorj' Division of the Hospital for Joint Diseases. 
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In the first feu" months of life, it is ;ilso ijoinled out by them, the 
width of t he meniscus regresses, the inner zone diminishes, and the middle 
zone becomes coarser and more liomogeneous. In the second year of 
life, with the assumption of erect posture and walking, there is a further 
alteration of structure. I’lie ground substance or substantia of the 
middle la3'er .shows wav}', inferplaiting, homogeneous fibers. There is 
definite reduction of cell nuclei, fl’lie character of fibrocartilage is ap- 
pearing. There is further reduction of the inner cellular layer and cell 
nuclei arc in nest format ion. At twelve to fifteen ^mars of age, the typi- 
cal appearance of fibrocartilage is pre.scnt. Ishido noted that at this age 
there Avas a misproj)ortion betAvecn the narroAv blood-Amssel lumen and 
its thick-walled coat, Avhich shows fewer nuclei at this stage, as compared 
AA'ith the normal. The snow-Avhite color of the meniscus of the suckling 
fades b}"- this time and the meniscus becomes someAvhat jmlloAV. 

Guibert and Giynfeltt studied the normal meniscus in commenting 
upon some pathological menisci removed at operation bj^ Estor. They 
noted that the menisci arc triangular on cross section and can be diAuded 
into tAA'o major layers, parameniscal and meniscal, the latter shoAA'ing 
three zones. The parameniscal la}^!’ is composed of adipose and con- 
nective tissue, through Avhich course Amssels and nei'Ams. The meniscal 
part is composed of fibrocartilage into Avhich Amssels from the paramenis- 
cal region penetrate radially up to the middle laj’-er. Cartilage cells are 
most abundant in the middle laj'^er. The inner layer contains no blood 
A^essels. 

We knoAv of no particular Avork on the neiwes of the meniscus, though 
their presence is frequently noted. The relation betAveen pain sensitiAuty 
of the meniscus, especially in the locked position of the cartilage, and the 
presence of meniscal nei'A^e fibers should be inAmstigated. 

The meniscus of the old cannot be differentiated from that of t le 


young, according to Mandl. Nor is there any difference in structuie 
betAveen the external and internal menisci, though the former may, 
according to him, possibly haA'^e a larger blood supply. The nuc ear 
richness of a meniscus in a particular period of life is indmdual and no 
characteristic of that period. 

The work of Tobler on the changes in the menisci AAuth advanemo 
age forms a strong bridge between the normal anatomy of the meniscus 
and its pathological anatomy. Tobler examined 400 menisci from 
cadavera of all ages. He described gross degeneratiAm changes as ap 
pearing from the second decade on. White, shiny, circular, or spo 
areas of “asbestos” degeneration are noted from then on, usually at eac^ 
end of the meniscus or toAvards the outer middle part. They _ 

arranged in stripe formation and run through the entire meniscus 
AAUse, and may eAmn be found on the free inner edge. In older peop e, 
white stripes become more yelloAA'ish. This “asbestos” degenera lon^^^ 
dependent on a degeneration of the fiber bundles. 
free inner edge of the meniscus occurs Avith adAmncing age, often am 
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concomitant joint change. This irregularitj" nia}^ result in verj’- jagged 
and torn inner edges. 

The degenerative changes which occur in the meniscal substance are 
essentiall}' the degenerative changes which occur in all connective tissues. 
Fatty infiltration is said by Tobler to occur in sLxt3’’-seven per cent, of 
cases, and begins at the age of fifteen. After the age of thirtj^-two, all 
menisci show more or less fatty changes, diffuse or irregularty arranged, 
and even in single fiber bundles. Cartilage cells undergo fattj’- changes 
regularlj'. Mucoid degeneration is the ne.xt most frequent and occurs in 
fiftj’- per cent, of cases, after the age of sixteen. It is regularty seen after 
the age of thirty-seven. Mucoid degeneration does not usualty express 
itself in a loosening and swelUng of the ground substance, because of the 
thick and coarse character of the meniscal substance. The cartilage 
cells maj^ remain intact for a long time in such areas of mucoid degenera- 
tion, but these too ma}' be destroj'-ed. Similar changes maj-- often be 
seen about vessels in the parameniscal tissues. “Asbestos” degeneration 
also occurs and expresses itself in fine fibrillation of the fibers, which 
become necrotic bj’’ molecular destruction. Hj-ahnization of the ground 
substance is present in thirtj^ per cent, of aU cases and is found mostty in 
the middle zone, though it maj' also be seen in the torn, fra5’^ed edge of 
the meniscus. Calcification is a secondarj’- change and was obser\'ed in 
fifteen per cent, of the cases, the jmungest specimen occurring in a cadaver 
sixteen years of age. The calcium is deposited as a fine dust at the site of 
a previousty formed area of mucoid or “asbestos” degeneration. 

Other less important changes maj’’ occur. There maj' be overgrowth 
of cartilage cells, encapsulated or free, in diffuse or irregular masses. 
Oedema of the fiber bundles may occur in the inner middle zone near the 
insertion point of the meniscus. There maj’' be a transition to hj'-ahne 
cartilage, or even metaplasia to bone-like tissue. Elastic fibers in the 
fibrocartilage are few and maj’’ degenerate to fibrous tissue. 

Pure degeneration is seldom seen after the age of seventy, according 
to Tobler. Predilection for degeneration occurs at the anterior and 
posterior insertion points, and in the arched middle, in the transition 
from the middle to the outer zone. These degenerative changes were also 
observed in operatively removed menisci, both in cases with and in those 
without a historj^ of trauma. There may be a high degree of degeneration 
in a meniscus which has manifested few sjTnptoms clinicallj’-. 

Bircher examined seventy-four menisci of cadavera histologicaUj^, of 
which thirt3’’ were normal and fort3' were altered. The table of altera- 
tions cited b3’' him follows: 

24 showed arthritic changes. 

15 showed new blood-vessel formation. 

14 showed swelling and opacity. 

S showed infiltration. 

S showed necrosis. 

9 showed meniscitis. 
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o f^hnwcd cfll jiovorly. 

■1 showed nticlenr jiovcrfy. 

•I showed hyaline eliaripe. 

!} sliowed poverty in Ijlood vessels. 
2 sliowed “nsliestos” ehanpe. 


A coniparnlivc serio.s of 1()() moni.sci opcrativelj’^ removed showed 
(Iiat more (Iian ono-half litid uncicrfrone some degenerative change. The 
table follows: 


1. No histolofiienl ehatif'e 29 per cent. 

2. Tears 23 per cent. 

3. Connect ive-t i.ssiie cliaiiKe of earlilane 24 per cent. 

4. Overf^rowtli of connective ti.ssiie 8 per cent. 

0 . Increase of cclLs of fihroeartilaRC 6 per cent. 

(i. Eiirly nrf'iinizntinn 1 per cent. 

7. Filirin depnsit.s 5 per cent. 

5. Softening of cartilaf^e and lo.ss of nuclear staininp 21 per cent. 

9. Increase of fiI)rol)Ia.sts 10 per cent. 

10. Mucoid dcf'cneration of cartilage 2 per cent. 

11. Fibrinoid change 6 per cent. 

12. Inflammation 5 per cent. 

13. Increase of new blood vessels and new Irlood-vessel formation 22 per cent. 

14. Fresh hemorrhage 8 per cent. 

15. Hemosiderin deposits 23 per cent. 

IG. Calcification 3 per cent. 


These changes are merely itemized in his work and not correlated. 
Mandl examined thirty-eight of fifty-two operatively removec 
menisci. Of these, fifteen showed no disease process and twenty-thiee 
did. The author emphasizes that the pathological changes which le 
describes were never found in cadaver material, comparatively examine 
A summary of the changes found in the twenty-three pathological me 
nisei examined follows: . 

1. A round-cell infiltration about the vessels, the extent 
this infiltration varying. The vessels were not limited to the ou ei 
layer, but penetrated even as far as the central layer. 

2. Extensive areas of poor staining of the ground substance 
Avith absence of nuclei. This is most marked in the middle lajmi anc 
is considered by him as an atrophic or necrotic process. 

3. The presence of circumscribed or diffuse calcification 
ground substance as a degenerative change of high degree. 
may occur either in the ground substance, usually as a fine c us , 
in the capsule of cartilage cells, or in both. 

4. Oedematous swelling of the ground substance. 

Mandl arrives at the Amry fundamental conclusion that in 

AAdiich there is a definite history of trauma there are no ,-g 

pathological changes in the meniscus; and that in cases in yhici 
a history of no trauma, demonstrable changes are present. In t e c 
of this AA'oi’k, AA’e shall refute this statement. 
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Twelve out of thirteen operativelj- removed menisci, all with ante- 
cedent trauma, showed pathological changes, according to Thomsen of 
Kiel. He also pointed out the following histological findings in menisci 
which he examined, — round-cell infiltration with increase of capillaries 
and new fibroblastic growth, the formation of cystic spaces without 
endothelium, areas of ground substance in which no or few nuclei were 
present, areas of calcification, beginning and progressive fatty degenera- 
tion, and, finally, dissolving or breaking up of the capsules of cartilage 
cells. Baetzner, in two cases, noted marked degeneration of the ground 
substance, in part associated with fibrillation. There was also noted an 
increase in cells about increased and thickened blood vessels. An in- 
crease in long, spindle-shaped cells, closely packed together, was seen 

Rbllgen examined menisci removed from j'oung sportsmen and 
believes that meniscal tears are dependent on previous degenerative 
changes in the meniscus. He also noted certain changes in the vessels, 
consisting essentiatl3'’ of increase in number and of thickening of their 
walls. This was most marked at either end. In two cases, ossification 
of the meniscal ground substance occurred in part and true bone tissue 
was present. This must be a most unusual thing in man, since we have 
no record of anj' other such cases, save that of Lardj^s.* Fisher noted 
that in marked mobiUty of the posterior end of the meniscus, marked 
hj-'pertroph}’- and ossification might take place. In two cases, there was a 
metaplasia of the degenerated ground substance into hj^aline cartilage. 
This also is an unusual change, distinguished not so much bj’’ its im- 
probabilitj’^ as bj' its rarity. Rollgen suggests that possiblj' excessive 
demands on the knee, not necessariK of one great trauma but of repeated 
traumata, ma3’- lead to meniscal degeneration. He also suggests that 
changes in the blood vessels or changes in the S3movial fluid ma3’’ lead to 
degeneration. 

Calcification of the meniscus is occasionall3' recognized b3’’ x-ra3'. 
Few cases have been reported and the situation is comparable to the 
occasional roentgenographic reports of calcinosis intervertebralis, before 
the work of Schmorl threw a panoramic vista on the patholog3’^ of the 
intervertebral discs. Calcification of the meniscus is secondar3'’ alwa3-s to 
previous degeneration. Little calcification is seen usualK, even in wide- 
spread degeneration. Israelski notes that calcification is usualty bilateral, 
occurs past middle life, is unassociated with trauma and with arthritis 
deformans. About six cases have been reported, according to him. He 
quotes the findings in one case in which the cartilage was removed. A 
loss of cartilage cells with an excess of fibrous tissue and a diffuse in- 
filtration with calcium was noted. One patient had gout and another 

* It seems not at all to be known that bone may be present as a normal constituent of 
the menisci of certain animals. Dr. Henry L. JafFe recently demonstrated this fact 
before the New York Pathological Society. He showed that bone develops normally in 
the menisci of mice, guinea-pigs, and rats. His presentation may be found in tbe Decem- 
ber 1932 Proceedings of the New York Pathological Society, published in Archives of 
PalhoJogy, XV, 599, .\iir. 1933. 
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(liabclos; hoiicc;, Jsrjinlski hciiovos in n nmfabolic .sif^nificance of this 
conclilioii. Syniptonis may or ma.y not bo present. Werwarth, Bruch- 
holz, Schwarz, and M(!y(;r-B()rslel have also reported cases, and the latter 


believes the process analofious to a bofiinninff, ankylosin}>: spondylar- 
thritis. 


Begenerafion of the e.xperimentally ami clinically c.xtirpated me- 
niscus has been reported. I’fab noted the regeneration of the meniscus 
in sheep and in rabbits. The meniscus is reconstructed in the sheep in 
six months and in rabbits the proce.ss of regeneration has begun at six 
weeks. The meniscus is reconstructed from a .s3mo\’ial outgrowth be- 
tween the femur and tibia, and, in one case in which its structure was 
examined histologically, it was found to consist of a thick, collagenous, 
connective tissue, fairl}’’ rich in blood ve.sscls. Changes in the articular 
cartilage may accompanj'’ this regeneration in rabbits. 

Sir Robert Jones noted that usuallj' no trace of any new nieniscal 
structure is found, e^'cn ten j'cars after operation. Yet, in one case, 
three 3’^ears after the removal of the meniscus for bucket-handle fracture, 
an almost normal meniscus was found on reopemtion, the second opera- 
tion being for loose bod3'’ in the joint. If priorit3’’ is to be given for the 
discovery of nieniscal regeneration, he should receii’e it, since his observa- 
tion precedes that, of Mandl. Mandl noted this regeneration of the 
meniscus in four cases, in three of which reoperation was necessary foi 
another condition and in one 'post mortem. That this regeneration of the 
meniscus is not necessanl3'- advantageous is confirmed b3^ the experience 
of Mdller, who removed a regenerated meniscus which had become luxated. 
The new meniscus v'as a structure three to four millimeters broad, looke 
like a meniscus, ivas as hard as cartilage, and was properly placed. 1 i" 
croscopically, it consisted of a half sclerotic, lamellar, connective tissue, 
with vital nuclei. No sign of true cartilaginous tissue was present. 

It may be the experience of a surgeon to find a meniscus m siti^ 
which had apparently been previously removed. Thus Fisher, w 1 
advocates the large exposure of the knee joint in operating for inteina 
derangement of the knee, in one particular case noted that both menisci, 
previously considered removed through the usual small incisioi^ v 
still present. This most probably is an instance of regeneration. 1 
comments on a similar experience. , 

Dieterich, Friedrich, Lukjanov and Pokrovski have also ma 
clinical and experimental contributions on meniscal regeneration. 


THK CLINICAL CORRELATION 

Ishido committed a fallacy in asserting that the nieniscal fib 
cartilage takes part in diseases affecting the bod3’' proper, 
uraemia, leukaemia, and endocarditis lenta. The changes 
simply the degenerative changes of progressi^’e age, a fact vine in 
then been brought out. It is quite possible that in general sep 
esses the meniscus 11103'^ be involved by metastasis. Thus le 
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purulent inflammation in the synovial part of the meniscus in throm- 
bophlebitis, in grippe empyema, etc. There was purulent infiltration of 
the meniscus in a man, twenty-nine j'ears old, dead of general sepsis, 
arising from a furuncle. Mandl noted extensive meniscal changes in 
diabetes, consisting of fibrillation of the ground substance, increase in 
vessels and cell nuclei, swelling of cartilage cells, and overgrowth of 
sjmovia. Again, before these changes are accepted as specific diabetic 
changes in the meniscus or even as a manifestation of a general diabetic 
change, the ever present factor of time degeneration must be ruled out. 

More interesting is the obseia-ation of Ishido that in a woman of 
si.\'ty-four, dead of arteriosclero.sis, there was a marked degeneration of 
the ground substance and marked arteriosclerosis of the meniscal vessels. 
Henschen noted that meniscal vessels participated in diabetic vascular 
changes, indicating that these vessels might participate in severe sclerotic 
and degenerative changes of blood vessels. 

Ohta noted that, after removal of the presacral ganglion, degenera- 
tion occurred in the meniscus. 

The meniscus also, according to Ishido, was affected in joint changes. 
Thus he describes secondarj' degenerative changes of the meniscus in a 
joint affected with severe arthritis deformans, associated with tabes 
dorsalis. The severity of meniscal change corresponded to the severity 
of change on the femur surface. Heine, in an extensive monograph on 
arthritis, noted verj- brieflj" that the menisci and the crucial ligaments 
could also be involved by fibrillation and fragmentation. Muller pointed 
out that softening of cartilage takes place at points of pressure, where 
menisci or other intra-articular structures are placed. It is then quite 
possible that the effects of pressure on one will produce changes in the 
other. Fisher shows a meniscus invoh'ed in osteo-arthritis of the 
knee in which the posterior part of the meniscus is broadened and fraj^ed 
Mandl noted that, since the medial condyle of the femur is the most 
frequent site of arthritis of the knee, it is possible to see how changes in 
the internal meniscus might occur. Lawen has also obser\'ed this and has 
noted degeneration of the meniscus in primarj' chondropathy of the 
patella. In general, it may be said that there is a greater or lesser belief 
that meniscal changes may occur in arthritis. 

We wiU not discuss inflammatorj’^ meniscal changes due to an asso- 
ciated joint lesion, — as tuberculosis, pyarthrosis, etc. 

A condition which has attracted attention in France and Switzerland 
is the so called “traumatic meniscitis” of Roux. This was first described 
bj' Roux in 1895 and again in 1926, as a circumscribed thickening and 
inflammation of the outer and lower parts of the meniscal tissues, in the 
region of the lateral ligament, reaching to the anterior horn of the me- 
niscus. This infl ammation might pass overJ nto-tlie-fafpfids and produce 
Hoffa’s disease-as an end result. It is said to be reaUj’ not an actual 
inflammation of meniscal substance itself, since it is a parameniscal 
inflammation, manifesting it.celf clinically as a meniscal lesion. It is 
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readily healed by coiiservalive Irealijienf, if no active lesion is present. 
According: to Fisher, a t hickened or fibrous semilunar fat. pad may become 
attached to the meniscus by adhesions, the meniscus it.self either being 
normal or showing; chaufres. A contusion of the outer part of the men- 
iscus, resulting: in liemorrliafic, may also occur. Tliese changes may 
po.ssibly be considered akin to the meniscitis of Koux. 

Koux’s syndrome, if it actually exists, has not received great support, 
since its character is indefinite. Many authors, — such as Pouzet, Bonnet, 
PhilipotT, Stcinmann, ICstor, Patel, and Judet — have observed inflamma- 
toiy changes in the meniscus. JBreher doubted whether the so called 
inflammatory changes de.servcd to be called “meniseitis”, and reserved the 
term for those cases which showed actual inflammator}’- changes. Estor 
believed in a meniscitis on a non-traumatic basis and likened the meniscus 
to the avascular cornea as a .scat of inflammation. Frtind was inclined to 
believe that small thickenings in removed menisci were inflammatory 
in origin. Najdanowitsch speaks of a true perimeniscitis. Mouchetand 
Taverniei’, and Willems contest the definite presence of meniscitis. 

A summary of the literature has indicated that the pathological 
anatomy of the menisci of the knee joint is a relatively’^ une.xplored field. 
This is surprising in view of the fact that meniscectomy is a standard 
pi’ocedure. Tlio menisci of the knee joint, then, tend to undergo de- 
generation of various ty'^pes. This degeneration is apparently greater 
with advancing age. The blood supply’’ of tlie menisci is poor. Little 
attention has been given to changes in the blood supply’^ of the menisci. 
Tobler and Ishido noted that vessel walls are relatively thick. A fe'^ 
observers ha^’e commented upon changes in the vessels. 

GROSS EXAMINATION OF 200 MENISCI REMOVED FROM CADAVERA, OF WHICH 
50 WERE EXAMINED MICROSCOPICALLY 

Two hundred menisci from seventy-six cadavera were studied 
grossly. In all of these cases death was due to causes unassociated wit i 
primary joint disease, and, while it would not be fair to assume that no 
meniscal symptoms were present in life, still none of these 
presented any signs of previous operative interference in or about le 
knee joint. The menisci will be described by decade groups. 
following table gives an analytic distribution of the specimens. In some 
cadavera, four menisci were removed ; in others, three, two, or on y 

Table I 

First decade 

Second decade 

Third decade 

Fourth decade 

Fifth decade 

Sixth decade 

Seventh decade 

Eighth decade 

Ninth decade 


10 cadavera 
1 cadaver 
9 cadavei’a 
9 cadavera 
6 cadavera 
13 cadavera 
15 cadavera 
12 cadavera 
1 cadaver 


26 menisci 

2 menisci 
25 menisci 

27 menisci 
14: menisci 
34 menisci 
39 menisci 
30 menisci 

3 menisci 
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It will be noted that more than half of the menisci examined are in 
the age groups of fifty to ninetj’ years. This, however, will be counter- 
balanced by a study of the operatively removed menisci, in which the 
predominant age groups are from ten to fort5' j'ears. 

In the first decade of life, the menisci of three premature babies were 
examined, and showed normal form and position. Two full-term babies, 
a child of five months, and four children from two to six j’^ears of age were 
also examined. In all, the menisci were glistening, snowj-^ white, smooth 
on both their upper (femoral) and lower (tibial) surfaces. The inner 
free edge was smooth and regular, and was slightlj’- translucent. There 
was no gross sign of degeneration. 

The one case in the second decade of life, a child of fifteen, showed a 
similar tj’'pe of meniscus. 

In the third decade, changes begin to appear. The e.xternal menisci 
of both knees, in an acromegalic cadaver, were abnormal in size and 
shape. The menisci were larger than normal and covered almost the 
entire lateral condyle of the tibia. The inner edge did not taper, but was 
pinkish, thick, and rolled up on itself, so that section of the meniscus was 
not triangular but oblong. There was a small projection from the rolled- 
up inner edge, near its center. The external meniscus tended to keep its 
C-shape. Interestingly enough, this peculiar meniscus was first observed 
through the arthroscope, before the joint was opened. The internal 
menisci of these knees were normal, though the inner edge of each was 
slightl}’- irregular. Of the other menisci in this age group, it was noted 
that one meniscus showed a yellowing of its color, a change which becomes 
more frequent with advancing age. One meniscus showed marked 
fibrosis and “asbestos” degeneration of its ground substance. Thus, 
most of the twenty-five menisci Avere stdl normal grossly. 

In the fourth decade, sixteen menisci were considered normal and 
eleven showed changes. The earhest change is one in color, a j'ellow or 
j^elloAv brown being added to the normal white of the meniscus. There 
then appears a slight irregularity of the inner free edge, with diminution 
in its translucency. This irregularity may become a definite fra3ang. 
The surface of the meniscus becomes less smooth, ei'en fuzzy and fibrillar, 
usually first on its upper or femoral surface. “Asbestos” change of 
varying degree ma}’^ supervene and is indicated bj”^ the presence of silvery 
spots or stripes, usuallj^ at either end of the meniscus, or, at times, in the 
outer central portion. These changes were present in varjdng degree in 
the eleven menisci considered abnormal. Onlj’- one showed marked 
“asbestos” degeneration. This sequence of events in the alteration of 
a meniscus holds true for aU other decades, though the changes occur in 
more marked degree. 

In the fifth decade, the progression of degeneration continues. Of 
the fourteen menisci examined, two AA-ere normal: eight showed mild 
degenerath-e changes ; and four showed marked alterations in appearance. 

From the sixth decade on through the ninth decade, one no longer 
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scos nuMiisci which m.'iy l)o considorocl normtil, as compared with the early 
decades. Jii the sixlii decade, mild clianpc.s were noted in eleven and 
.advanced cli.angc.a in 1 wenly-lhree: in the .seventh decade, .slight changes 
were .seen in .si.\ and more .adv.anced alterations in thirty-three. In the 
eighth dcc.ade, .adwanced ch.angcs were .seen in the thirty mentsci examined. 
This was also true of the three menisci ex.amined in the ninth decade. 
Arthritis of the knee occurs in increasing frcfiucncj’^ in the periods just 
noted. In general, it rn.ay he st.ated from a study of nine definitely 
arthritic cadavera in this .series that the degenerative changes run panallel 
to the degree of .arthritis. There rn.ay' he .severe degeneration of the 
meniscus in the ah.sence of arlhi-itis or thci-e may be sevei’e arthritic 
changes in the pi'csence of mild degcner.ative changes in the meniscus. 

“A.sbestos” degeneration hoconies more inai-ked in the later decades 
of life, so that in the severest ca.ses the meniscus is merely a fold of silvery 
scar ti.ssue inlei’poscd between the joint, surfaces. This was noted very 
definitely once. Or the “asbestos” degeneration may be so marked at 
one end of the meniscus that it may become flattened, broadened, and 
loosened, — so much so that a foi'eign body' might easily slip under the 
meniscus. Clinically', the slipping of a joint mouse under the meniscus 
has been reported by' Geist . In no cases were fractures of the meniscal 
substance, either' tr-aurn.atic or pathological, observed, despite the very 
evident sevei’e degener-ation of many' of these menisci. Joint mice were 
never noted, and in no case was a deposit of fibrin or blood noted on the 
meniscal surface. 

Both the external and internal meniscus respond equally to the 
degenerative changes noted, and the greater frequency' of injuries of the 
internal meniscus clinically can not be laid to this source. These pictures 
of advanced degeneration have been seldom noted in the living patieirt, 
since most of the operated cases fall in the younger groups. It ® 
possible, on gross examination, to place an excised meniscus in a particu ar 
period of life, though with no great exactitude. 

MICROSCOPIC CHANGES IN THE MENISCI EXAMINED 

Fifty of the menisci were examined microscopically and ten of these 
were stained with Mallory's elastic-tissue stain. Unfortunately, 
course of transportation and long storage of the specimens, after they a 
been grossly classified and described, there was a mix-up of the specimens, 
so that it was not possible to assign these menisci to their proper eca 
groups for microscopic examination. However, from their gioss a^ 
pearance, most of the specimens belonged to the later age groups. 
few menisci of babies were included, as were also a few 
earlier age groups. The menisci of babies will not be discusse m 

paper. . 

All of the menisci showed degeneration of varying degree, bo i ' 
that appeared grossly normal and the abnormal. Hyaline degeneia 
the ground substance was most frequent. Oedema of the ground .su is . 
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was common in those menisci showing marked gross changes. iMucoid 
degeneration was also observed. The blood vessels in the vascular zone 
of the meniscus presented frequent alterations. 

In order to simplify the description of pathological changes with 
regard to locahzation, two major meniscal zones are made out, — an outer 
vascular zone, and an inner avascular zone. 

The blood vessels in the vascular zone presented manj- interesting 
appearances. Onh' the smaller A'essels and capillaries usuaUj^ showed 
changes and any large vessels that were seen were usually normal, though 
somewhat thick-walled. Occasionally the larger vessels also showed 
deiiations from the normal. Hj'ahnization of the vessel walls of the 
small vessels and capillaries with frequent consequent fibrosis was seen 
fairly often. Thrombosis of the small A'essels with organization was un- 
commonly observed. An eccentric intimal thickening was observed at 
times in the smaller, and occasionall3’’ in the larger vessels. The smooth 
intimal lining was seldom eroded or ulcerated. Elastic tissue was not 
demonstrable bj' ordinarj' stain. The Alallorj' elastic-tissue stain showed 
fragmentation of the inner elastic laj'er in the larger vessels at times. No 
elastic tissue was demonstrated in the smaller vessels. VacuoUzation of 
the cells of the intima and of the middle coat was sometimes seen. No 
calcification of vessel wall was noted. An aggregation of small Ijunpho- 
cjdes in the region of a vessel was seldom seen. Plasma cells were verj' 
rarelj'^ present. No e\ndence of inflammation was seen in anj' of the 
menisci examined. 

Two major changes were noted in the ground substance of the 
menisci examined: oedema of the ground substance, expressing itself in 
fine fibrillation and loosening of the substantia ; and, secondlj', hyaliniza- 
tion of the ground substance. These two degenerative changes went 
hand in hand. This dissohing of the matrix bj^ oedema was most marked 
in the interior of the meniscus. Small and great gaps were thus some- 
times formed in the substantia, appearing as irregular intrameniscal cj’^sts 
without lining. These spaces rarelj”^ resembled true cj'sts, for thej’’ were 
fined by smooth meniscal fibers in which flattened fibroblasts and cartilage 
cells were seen. These cj'stic spaces are not revealed bj^ gross examina- 
tion and Mandl has termed them intrameniscal cj^sts. The peripherj^ of 
the meniscus was less degenerated and this was due to the anatomical ar- 
rangement of the fibers. The peripheral fibers run parallel to the sjuio^ial 
border and are gathered fairlj’- thicklj’-. As the interior of the meniscus is 
reached, obliquelj”^ running fibers are noted connecting bundles cut either 
transverse^ or longitudinaUjq forming a looser mesh than at the periph- 
erj"-. The external configuration of the meniscus need not be disturbed 
bj"^ extensive degeneration within its substance. The junction of the 
avascular and vascular areas was also the site of great fragmentation of 
the ground substance. 

Mucoid degeneration was seen fairlj' frequentlj'. Calcification of 
the ground substance was rare, and was alwaj's small and scattered. 
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’’J'horo wns no loiKh'nc.y lo f)rpjmizo l lio (lo;'cnoraling areas, although near 
the area of synovial reflection a small invasion of fibroblasts and vessels 
occasionally took place. 

In the outer vascular zone there vas seen a variable amount- of fat 
surrounding blood vessels and cross-cut fibers of the ground substance. 
Fat was not seen in the inner zone in any specimen. 

As the .synovial lining of the meniscus is continued over both surfaces 
of tbe meniscus, it. loses its cellular qualit3' and becomes a narrow, faintly 
staining, pinkish membrane, wliich .shows faint traces of cellular structure. 
The point of transition into a .single flat lajmr occurs at the level of syno- 
vial reflection. '^I'he membrane was often torn, irregular, and jagged. A 
deposit of fibrin or mucin on its surface was uncommonly seen and only 
once was a small hemorrhage noted. Cellular debris was not uncommonly 
.scon on its surface. 

Cart ilage cells, normally' usually' arranged in small groups, lost their 
group arrangement by' disintegration of their constituent cells in areas of 
degeneration. Nothing was left at times of the original cartilage cell. 
The fusion of spaces originally' occupied by' cartilage cells created small, 
irregular, cy'st-likc areas. This degeneration of cartilage cells was often 
wide-spread and was most pronounced in the middle of the avascular 
zone. No regenemtion of cartilage cells, and no regional hypertrophy of 
cells, expressed by' increased nest formation, was seen. 

A ancROscopic study of 85 surgically removed menisci 

Microscopic examination w'as made of the menisci of eighty-five 
patients in varying age groups. Surgical remo\'al of the internal oi ex 
ternal meniscus, or both, was done by various members of the staff of le 
Hospital for Joint Diseases. Decade distribution of cases is tabulate 


Table II 


Decade 

Cases 

Male 

Female 

2'rauma 

No Trauma 

Second 

17 

11 

6 

16 

1 

Third 

.. 31 

22 

9 

29 

1 

(and 1 with questionable 

Fourth 

20 

13 

7 

18 

2 

Fifth 

11 

8 

3 

9 

2 

Sixth 

4 

2 

2 

2 

2 

Seventh 

2 

1 

1 

2 

0 


The changes which were observed were again degenerative, t 
was noted that mucoid degeneration was present to a larger degree 
oedema of the ground substance, as compared with the cadaver ma 
Degeneration in a particular case was never pure. 

The earliest change which took place was degeneration of t e 
substance in the middle of the avascular zone of the meniscus. 
subsynovial fibers, peripherally located, remained normal longes 
coid change, detected by its characteristic reaction, usually 
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result in the formation of clear, mucoid spaces. Cartilage cells often 
retained their form in an area of mucoid degeneration. Mucin was noted 
at times on the surface of the cartilage. The presence of mucoid areas in 
the outer vascular part, occurred concurrent!}' with that in the avascular 
parts. The significance of mucoid degeneration of the ground substance 
will be discussed more fully in the pathogenesis of meniscal cysts. * 

Oedema of the ground substance was less frequent and less extensive 
and was usually localized. Hyalinization of the ground substance 
occurred ver}' frequently and was often accompanied by nuclear death, 
mth fragmentation and pyknosis of nuclei. Anaemic necrosis of the 
ground substance was relatively common in the avascular zone. It was 
always combined with other changes. 

The ground substance seldom underwent such extreme fragmenta- 
tion and vacuolization that intrameniscal cysts were formed. 

Fragmentation of the inner edge of the meniscus occurred often, so 
that it became irregular. At times, pol}'poid formation of the inner edge 
was present. The S}'no\'ial layer over the meniscus was often broken up 
and in no case presented well defined cells. The s}'no%'ial layer was 
narrow and usually hyaUnized, though ver}' seldom it extended as a 
cellular layer nith subs}'noA'ial capillaries over the outer two-thirds of the 
meniscus. The debris on the surface of the meniscus consisted of cellular 
detritus, red cells, and small l}'mphoc}'tes at times. Occasionally, an 
area of hemorrhage was noted in the ground substance or on the surface 
of the meniscus. 

The cells in the matrix presented various changes. They might 
remain unaltered in the presence of a frankly degenerated or necrotic 
area. The cells which preserved their \’itahty the longest were those at 
the apex of the cross-cut meniscus and those at the peripher}*. Cells 
occasionally were clustered in nests, usually in groups of four to eight. 
Large clusters of cells were not obsers'ed. Nuclear death and the loss of 
cell and capsule occurred at times in areas of necrosis and degeneration. 
The fusion of many spaces created by the washing out of cells and capsules 
resulted in small intrameniscal spaces. 

The point of greatest weakness in the meniscus was the junction of 
the vascular and avascular parts. Fragmentation may be so marked 
here that there may be separation of the two parts from each other. 

The outer vascular layer presented a var}'ing amount of cross-cut 
meniscal fibers, which underwent a lesser degeneration. 

A few unusual obseiwations were also noted. In a man in whom the 
interna^l meniscus had been pre^usly removed, a pennant-shaped structure 
was seen at the site of the removed meniscus by arthroscopy and by ar- 
throtomy. This may have been a regenerating meniscus, though we cannot 
be too certain of this. In another case, a hard calcified mass had developed 
at the site of the removed meniscus, in intimate contact with the tibia. 
This was noted at reoperation, when, in attempting to remove the poste- 
rior remaining fragment of the meniscus, it was found to end in this 
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injiss of (!!il(*.ifi('(l tissut'. Anollu'r moniscus is said lo liavc been congested 
ai its iniu'r honb'r; Ibis imist lie considered a most unusual observation, 
since the meniscus is absolutely avascular at this point. Microscopic 


examination of this meniscus showed no signs of congestion. 

'Pile synovia showed frequent changes, consisting of hyperplasia of 
varying degree, congestion of sub.synovial capillaries with a varying 
amount of lymjdiocytic infdl ration, and occasional ve.ssel alteration, as 
hyalinization. 

d’he blood vessels of t he meniscus again presented changes, similar to 
(hose seen in the cadaver specimens. Capillaries and small arterioles 
were primaril}’ alTected; the larger vessels were onl}’^ occasionally in- 
volved. A focal collection of small lymphocytes was rarelj’’ seen about 
the A'ossels. Plasma cells wei‘e ob.servcd once oi' t wice. A hemorrhage 
was seldom seen. About some capillaries there occasionally occurred a 
loose, concentric collection of young fibroblasts. The vessels in the 
removed infrajoatellar fat pad often showed the same changes. 

These vessel changes were present at all ages and were even noted in 
marked degree in the meniscus of a boy of ten. Eegressive vessel changes 
are often found in certain organs such as the uterus and spleen. Yet, it 
must not be forgotten that these are organs of great vascularity and a 
disturbance of part of their blood supplj’' does not affect the organ greatly. 
The meniscus, on the other hand, is relatively avascular and these vessel 
changes may be sufficient to disturb it. We clo not mean to infer that the 
vessel changes are the direct cause of meniscal degeneration. These 
vessel changes are usually present in the presence of degeneration, though 
this is not always so. In general, the degree of vascular change runs 
parallel with the degree of meniscal degenerati^’■e change. Occasionally, 
vessel changes exceed the degenerative changes. The fibrosis and hya- 
linization of the vessels is evidently a regional phenomenon, since it often 
takes place in individuals otherwise healthy as regards the vascular sys- 
tem. It may of course participate in extensive, general, vascular change, 
and this was noted by Ishido and Henschen. In one of our cases, a 
patient in the seventh decade group, Monckeberg’s medial sclerosis vas 


noted in a large meniscal vessel. 

The vessels are intimately related to the process of repair in a me 
niscal fracture. Many fractures must undoubtedly occur with su^^ 
clinical symptoms; or, with recurrence of locking and pain, a new 
is created, macroscopic or microscopic, which may be healed by scar i 
if removal of the meniscus is not done. The healing, to be exac 
usually present in the vascular zone and in the outer avasculai zon 
Vessels never penetrate deeply into the ground substance. The 
for healing of the meniscus is limited and this is often proven 
Fisher has demonstrated this experimentally. Yet, exsection of a 
piece of meniscus may result in regeneration, as shown by rtie 
Healing occurs by the invasion into a fractured area of 
capillaries and young fibroblasts, which extend cord-like or stripe- i 
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the gap. Maturit}' of vessels and cells takes place and scar tissue is 
formed, which is slightly vascular. The vessels in an area of such repair 
may undergo extensive thickening and h3’'alinization. 

These degenerative changes of the meniscus are then present at all 
ages. It seems to us that the term “ meniscosis” expresses best these 
degenerative changes, rather than the indefinite “meniscopath3'”. 

One cannot place a meniscus in a definite age period b3'- microscopic 
examination of a particular meniscus. Practicall3' all menisci examined 
showed degeneration; onl3' one or two did not. We also agree with 
Mandl that the nuclear content of the meniscus is indiiTdual. The 
amount of degeneration usuall3' runs parallel with the duration of S3Tnp- 
toms and questionabl3’’ with the number of recurrences. It cannot be 
taken for granted, however, that degeneration begins with the original 
trauma. Thus, a meniscus with a ver3^ brief period of trauma may show 
advanced changes, even at so earh- an age as ten; or a meniscus, subjected 
to trauma of three 3’ears’ duration and more than eighty attacks of 
locking, ma3' remain relative^ normal. It is quite probable that the 
degenerative changes in the meniscus are entirel3’- independent of the 
original acute trauma, although degeneration ma3' be hastened b3’' it. 
Again, the stage of repair in a meniscus ma3^ be older than the clinical 
histor3^, indicating previous subclinical fracture. The detached frag- 
ments of the meniscus, as in a bucket-handle fracture, often show degen- 
eration, and these should not be neglected in the stud3' of the meniscus. 

It is interesting to speculate just wh3' degeneration is so frequent 
in the menisci of the knee and apparentl3' so rare in similar fibrocarti- 
lages, — such as the intra-articular meniscus of the temporomandibular 
joint. We examined the surgicall3’^ removed meniscus of the jaw in one 
case; it was normal in structure. Baecker has recentl3'' examined the 
menisci of the jaw in six cases, and despite the relative avascularit3’- of the 
tissue, normal cells and fibers were present, even in the old. Little has 
been written on this and further stud3’^ should be carried on. Weight- 
bearing must condition meniscal degeneration, since this degeneration is 
also noted so commonl3^ in the interi'ertebral discs. These are also com- 
posed of white fibrocartilage which regularl3^ regresses with advancing age. 

Meniscitis is never present. It is true that occasionall3’^ small round- 
cell infiltration is present about the smaller vessels, but this is never 
extensive and is confined to the outer part of the vascular zone. The 
syno\ial fining and the fat pads do show a true inflammation and, prob- 
abty, the slight infiltrations noted in the meniscus are extensions of the 
S3movial process. Meniscitis does not exist as a primal^’ entity and the 
conception of Roux, unsupported b3' clinical or microscopic evidence, 
cannot be accepted. 

THE PATHOGENESIS OF MENISCAL CYSTS 

Meniscal C3’'sts, once considered rare, are being reported with in- 
creasing frequenc3-. From a reidew of the literature and a detailed 
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microscopic study of oi{j;hl cases, we believe that mcniscal cysts arc 
degenerative in origin. 

I wo cases in the fourth decade of life showed a somewhat different 
anatomical association than is usual with meniscal C3'^sts. One was a 
3'^ellow, irregular tumor, placed under the biceps femoris tendon, sur- 
rounding the external lateral ligament of the knee joint. It was defi- 
nitel}'’ connected with the external meniscus. From its yellow color and 
irregular shape, an operati^■e diagnosis of xanthoma was made. The 
tumor and a portion of the meniscus were resected. Microscopicall}^, 
this tumor was definitelj' a cj'st. The other case in this age group pre- 
sented intimate association of the ej’^st with the external lateral ligament. 

The ^mungest patient, in this series was eleven j’^ears old and the 
oldest thirty-nine. Most belonged in the usual age group of twenty-five 
to thirty years. Of the eight cases, si.x were C3’’sts of the external men- 
iscus and two of the internal meniscus. Of the latter, one has been 
previousl3'- reported b3'- Zadek and Jaffe. 

The gross characteristics of meniscal C3^sts will not be described, 
since they have been so well described by other authors. That type of 
cyst wdiich is definitel3^ parameniscal must be considered in a separate 
group. Fisher has pointed out that a bursa ma3'’ sometimes be present 
at the anterior edge of the internal lateral ligament, in close connection 
with the internal meniscus, and that this bursa is a more common finding 
in anthropoid apes. Sir Robert Jones, in a footnote on this observation, 
said that he had removed two such cysts clinically and that they were not 
attached to the meniscus. Small cystic spaces are occasionally found in 
the parameniscal tissues, according to Jaffe, and it is possible that largei, 
palpable cysts may originate from them. 

In the literature on meniscal cysts, two cases have been reporte 
which are definitely parameniscal cysts. The first case of Zach-Christen 
was of a cyst in definite connection with the external meniscus but easi 3 
shelled out from it. A meniscal cyst is a cyst which is an integral part 0 
the meniscus and cannot be shelled out properly from the meniscus, n 
this case, the meniscus was left untouched. Microscopically, the cys 
consisted of smaller cysts of various sizes, sharply outlined or not clear 3 
demarcated, and lined by connective tissue. The second case was tia 
of Krapf, who also described a small tumor placed between the exteina 
lateral ligament and the ligamentum capitis fibulae, definitely af 
herent to the joint capsule, but not to the external meniscus. The 
was easily removed and the external meniscus was left intact, 
tumor consisted of connective tissue, much like that of meniscal ro^ 
cartilage, in which mucoid changes were taking place. The connec u 
tissue as yet greatly exceeded the cystic, mucoid areas. 

The microsconic feature of anv meniscal evst is a focal area of muc ) 
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and in the vascular part. This change is, of course, greatest in the vascular 
zone. Focal oedema plaj-^s a part, albeit a minor one. In the inner 
avascular zone, the mucoid changes are less loose, more diffuse and 
adhesive, and there is less often the tendencj' to focal formation, though 
this, however, does occur. The outer avascular zone often shows large 
cj'stic spaces due to the inward spread of the C3’'st from the vascular 
zone. The fact that this mucoid change takes place is not unusual, 
since it is a frequent form of degeneration in the meniscus. The 
motions of the femoral condjdes muU not allow the formation of cj^sts 
of appreciable size in the inner avascular zone, since pressure tends 'to 
squeeze all mucoid areas outward and toward the center of the meniscus. 
This explains the tj'pical location of the cj'sts in the external meniscus. 
The larger formation of cj'Sts in the vascular zone is due to the looser 
character of the tissue, which allows cj’stic expansion. Mucoid changes, 
never uncommon in the vascular zone, are of a looser, less adhesive char- 
acter. It is not necessary'- to assume that this mucoid change is a secretor}’’ 
phenomenon. In a tissue in which mucoid change is regularlj^ seen, it is 
unnecessary" to assume specific functions of secretion as the cause of cyst 
formation. 

The confluence of small cj"sts creates larger ones. Septa are found 
in a large cj"st, indicating the lines of dhision of its constituent smaller 
cysts. The cy^sts may be distended or collapsed and, when large, contain 
usually only" a mucoid debris in which no cellular structure is \'isible. The 
smaller cy"sts often show a my"xomatous content, in part or in whole. Few 
typical, branching star cells are present. 

The walls of the cy"sts are never endothehal. They are always 
formed of meniscal fibers, sometimes so altered that a smooth fining is 
formed. In the larger cy"sts, the walls are smooth and are formed by' 
flattened and compressed meniscal fibers, in which spindle-shaped fibro- 
blasts may be seen. These cells are not necessarily" on the surface of the 
cyst, and IQng has proven this definitely" by" the use of silver stains which 
stain meniscal fibers but not endothelium. The ceUs fining the cyst may" 
become so flat that a fining which superficially resembles endothelium is 
formed. This fining is never complete. The fining of the cyst may' 
become a hyafinized membrane, staining a fight pink, in which no cells 
are found. This has also been seen by" Zach-Christen. Or there may' be 
an increase of ceUs at some particular point in the lining, so that a lay'er of 
ceUs, two to three deep, may" be formed. The outer ceUs of these are 
alway"s ty"pically" fibroblasts, and as the inner cells are approached, they' 
become rounder or more oval. ViUous processes may' project into the 
cysts but these are never ty'pical sy'no^ial MUi. They' are solid, cord-like, 
relatively" avascular, and partiaUy' divide the cy'st. The cells of these 
villi are essentiaUy- those round or oval cells described above. They' 
form a smooth fining on the surface. Venezian depicted one such \iUus 
in an illustration accompanying his paper. A dissecting process of the 
meniscal fibers may' be noted about the cy'sts, due to cither mucoid or 
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DecleiiRitous change. 1 lii.s is a method of cyst jDrogression and is not 
uncommon. I(, is a surprising tiling to find many normal meniscal fibers 
about, the cysts,- so that a cursoiy examination might lead one to expect 
slight, changes of t he meniscal ground substance. 

Marked degeneration of the ground sub.stance of the meniscus was 
present in every case. This degeneration is mainl}’’ mucoid, and other 
forms of degeneration are also present. Focal mucoid cysts occur at 
times in the aA'ascular part, as previously noted. This tells us why 
meniscal cysts recur after the removal of the cysts alone. The degenera- 
tion which creates the cyst is still present and the meniscus must be 
removed to prevent recurrence. It should be pointed out that many 
authors have reported normal menisci in conjunction with meniscal cysts. 
This has not been our experience. 

It has been noted bj'’ others that C 3 ’^sts do not occur with fracture or 
dislocation of the meniscus. This is not true, and a meniscal cyst may be 
associated with a meniscal fracture caused by typical trauma. This was 
noted in tw^o cases in this series and has also been pointed out by Zach- 
Christen. 

The vessels about the cj'^stic areas have attracted some attention. 
Many observers have noted normal vessels. Quite frequently, thickening 
of the small vessels with hyalinization, with occasional intimal thickening 
and thickening of the middle coat, have been reported. Phemister be- 
lieved these ^mssel changes secondary and not the cause of the cystic 
change. In all our meniscal cysts, we note the typical vessel changes de- 
scribed pre^'iously both in the menisci of the cadaver and in those surgi- 
cally removed. One may occasionally see a small lymphocytic infiltration 
about the vessels; plasma cells are rarely present. Hemorrhage is seen at 
times in or near the cysts. 

A synmdal inclusion was once seen in the outermost part of the 
vascular zone. This undoubtedly does not represent a cyst, but merely 
the adhesion of several villi. A peculiar whorl-like arrangement of 
meniscal fibers in the region of cysts was observed once, so that in that 
area complete cysts could not be formed. 

It is interesting to speculate why meniscal cysts are present in gieat 
est degree in one particular age group and why the external meniscus i- 
more often involved. The age group in which cysts occur does not shon 
any greater predilection for mucoid degeneration than other age groups, 
nor does it exceed other age groups in this. The comparative rarity o 
meniscal cysts is explained by the fact that only a small percentage o^ 
menisci undergoing mucoid degeneration undergo focal cystic change, 
may be that the age group of twenty-five to thirty years is the first to s ov 
changes and that, if cysts are to be formed, they will be formed in t us a^e 
group first. It may be objected that cysts should occur at a later age an 
in fact they do, even being reported at fifty-five years of age. ^ 

Its greater localization in the external meniscus is evideiitly ue 
dynamic and an anatomical factor, since it is known that interna a 
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cxlernal menisci degenerate to an equal degree. Physiological knock- 
knee has been assumed as a factor. Fisher has noted that at the outer 
mid-part of the external meniscus there is a covering of sj’Tio\'ia which 
separates the tendon of the pophteus from the meniscus, and that it is at 
this point that meniscal cyst develops. The external lateral ligament is 
not as intimately connected with the external meniscus as is the internal 
lateral ligament with the internal meniscus. It ma3^ be thus that the fac- 
tor of growth spread of the C3'st ma3’^ account for its greater frequenc3’^ in 
the external meniscus. This would infer that focal C3^stic formation 
occurred equall3' in both menisci and that the C3’^st could not spread in the 
internal meniscus. Whether or not this is true is uncertain. 

Sex involves onl3’’ the differential factor of trauma which we believe 
important in the genesis of the C3’’st, but not of the degeneration of the 
meniscus itself. Thus, a greater frequenc3’^ is noted in men and our series 
comprised onl3' men. If the factor of ph3'siological knock-knee is im- 
portant, it should be the more so in women. 

A NOTE ON TtniORS (PSECDOTGMORS) OF THE MENISCUS 

Tumors of the menisci are rare, much rarer than C3’^sts, and ma3’- occur 
in conjunction I^'ith meniscal cysts. Von Brunn first reported a fibroma 
of the meniscus in 1907. Zach-Christen reported a giant-ceUed, xantho- 
matous tumor on the surface of a meniscal cyst. Tobler also reported 
a xanthoma arising from the internal meniscus. Kott has recentl3' 
described a fibrous tumor of the meniscus, in structure ver3’- similar 
to that of the meniscus. These tumors may undergo C3'^stic degen- 
eration as noted in the case reported by Serafini, and in the case men- 
tioned by us. Both the internal and external menisci are equall3’- 
involved and the menisci appears grossl3’^ normal. ^licroscopic examina- 
tion of the meniscus removed in Zach-Christen’s case showed a normal 
meniscus. Both sexes are equally affected. The age group in which 
meniscal tumors appear is in general like that of meniscal C3'^sts. The 
S3Tnptomatology of tumor of the meniscus is essentiall3’- like that of C3’^sts. 
Tumor of the meniscus is not to be confused with meniscal C3’^st, paramen- 
iscal cyst, palpable bursa about the knee joint, and free joint bod3^ 

The origin of these tumors is as 3^et not clear. The so called fibroma 
with a structure like that of the meniscus suggests an origin from the 
meniscal substance itself. It is unlikel3’- that a detached piece of the 
meniscus would grow so as to form a large and definite bod3^ connected 
uith it. A case reported b3’^ Entscho Dimoff as a rupture of the internal 
meniscus in a man of thirt3'-one, occasioned b3'^ t3’-pical trauma, revealed at 
operation a flattened, oblong structure, arising from the meniscal surface 
at its middle, and s^\Tnging forward and downward mediall3^ to overlap the 
inner edge of the meniscus. The lamellar flap was easil3’ removed and the 
meniscus left intact. The author attributed this peculiar appearance to a 
tear of the superficial lamellae of the meniscus. The inward displacement 
of the flap caused t3'pical locking. A case such as this resembles ver\' 
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sli-ongly l.hosc cases diagnosed as fibroma of tlie meniscus and suggests 
the traumatic origin of this so called tumor. If this manner of origin is 
true, then these are mereb'’ iiscudolumors and not true tumors. The 
normal appearance of the meniscus in these cases may be accounted for by 
the regeneration of the surface (ear occasioning this tumor. 

The xanthomalous tumors are appai'ently associated with a high 
blood cholcstcrin, as in the case of Ziich-Christen, in which the blood 
cholesterin, taken a ^mar after the resection of the ej’^st and tumor, was 200 
milligrams per 100 cubic centimeters of blood. We know nothing of the 
deposition of cholesterin crystals in the menisci of the knee joint. That 
menisci maj'’ participate in disorders of metabolism, such as gout, was 
pointed out b}’’ Ishido. Yet the changes, in so far as described by him, are 
not specific as preidousb’’ noted. Xanthomata are usually not con- 
sidered as true tumors. Since no other types of tumor of the meniscus 
have been described, and since malignant tumors of the meniscus do not 
occur, it is perhaps preferable to consider these as pseudotumors, rather 
than true tumors.* 

Recurrence has not been noted after removal of the tumor. 

In the case of a man of thirty-seven, a mass, one bj' three by four centimeters, 
covered by a tliin fibrous cajisule, was attached by a tendinous pedicte to the middle of 
the outer margin of the internal meniscus. 

Examination of the mass showed marked degeneration of the ground substance 
which very closely resembled the ground substance of the meniscus. Mucoid degenera- 
tion was marked and small focal C3'sts were present in many areas. The walls of these 
ej'^sts were degenerated ground substance. There was marked hemorrhage throughout 
the substance of the tumor. A thickened but torn synovial lining was present, on which 
some lymphocjdes and red cells were present. The meniscus itself was apparently not 
sectioned. A diagnosis of a necrotic, pedunculated fibroma, attached to the meniscus, 
was made. The marked degeneration and necrosis within the tumor were due undoubt- 
edly to the temporary interposition of the tumor between the joint surfaces. The 
pedicle wms relativelj'’ avascular. The blood vessels in the tumor showed changes of the 
type previously described. 


Two other meniscal tumors have been examined in the laboratory. 
One was a triangular, pedunculated mass, freelj'’ movable, and attache 
to the outer and anterior surface of the internal meniscus. This was a 
xanthoma undergoing necrosis, microscopically. The meniscus itse 
was not removed. The other specimen consisted of a meniscus to whic 
was affixed a small, roughly oval, pedunculated body, one centimeter long 
and eight-tenths of a centimeter wide. Microscopically, the mass con 
sisted of hyalinized tissue and granulation tissue, in which clusters of t nn 
walled, blood-filled sinuses were seen in areas. There was extensne 
necrosis within the tumor. A diagnosis of a pedunculated granu oma, 
possibly on the basis of a hemangioma, was made. 

* Fieri has described a sarcoma of the internal meniscus, which occupied 

end of the meniscus and was the size of a small nut. The meniscus was rem _ _ • 

follow 


.-up period was onl}" four months and, at that time, the patient, ’ ^coma of 
years old, was free from sj^ptoms. A pathological diagnosis of fusoceiiu < 
the meniscus was made and the tumor was considered malignant. 
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THE CLINICAL CORRELATION 

The type of trauma which causes fracture or dislocation of the menis- 
cus becomes less with advancing age. This is generally tme but not 
specifically so. Sports injuries play a greater part in the earlier decades, 
whereas accidents of major or minor degree predominate in the later 
decades. Thus, in the second decade, the lesion was attributed to sports 
in ten and to accident in six; in the third decade, to sports in tliirteen and 
to accident in sixteen: in the fourth decade, to sports in three and to acci- 
dent in thirteen; in the fifth decade, to sports in one and to accident in six. 
After the fifth decade, sports injuries naturaUj- play no part. 

Since a definite historj' of trauma is present in about seventy-six cases, 
and since degeneration of the meniscus appears in practically all of the men- 
isci examined, it might be argued that the trauma causes the degeneration. 
This, of course, is fallacious. These findings contradict jNIandrs statement 
that intact menisci show no change, whereas surgically removed menisci do. 

Given the process of degeneration as a finding of progressive age, we 
may reason thus: The degenerated meniscus need not fracture and this is 
true in the vast majority of people. Again, the meniscus may fracture, 
not from any process of degeneration, but from the usual traumata which, 
produce fracture and dislocation of the meniscus. Finally, the degenera- 
tion of the meniscus may be the direct cause of fracture, — in other words, 
a pathological fracture of the meniscus.* 

Liiwen noted that spontaneous fracture of the meniscus occurred, 
either crosswise or lengthwise, in association with arthritis deformans. 
Ishido believed that not all meniscal fractures were traumatic in origin. 

The first two possibilities have aheadj’- been proven, both by our work 
and by the work of other authors. In order to prove the validity of the 
third proposition, we must examine cases with histories of no or atj^iical 
trauma, and cases associated with arthritis. It is to be expected that 
those menisci which show pathological fracture will be greatly degenerated 
menisci in the later age groups, with or without other joint complications. 
It is also expected that the trauma, either singly or serially apphed, which 
causes the pathological fracture, will be small. Pathological fracture of 
the meniscus must occur uncommonh- and does not obtrude itself in our 
minds, since we are not accustomed to think of such a pathological frac- 
ture of the meniscus. 

C.-V-SES MTTHOUT A HISTORY OF TRAtTilA 

Eight cases are represented in this group without trauma and these 
may be di\'ided into two groups. Five cases, — one in the second decade, 

* Reference should be made to the excellent paper of .Andreesen which came to our 
attention a short time before the proofs of this paper were read. His study was confined 
only to operatively removed menisci. His findings and his interpretations are in general 
in agreement with ours. He too enunciates the concept of pathological fracture of the 
meniscus, though he localizes the site of fracture only at the junction of the outer vascular 
and inner avascular layers, the resultant longitudinal fracture corresponding, according 
to him, to the bipartite meniscal tear of Steinmann. 
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one in llio llnrd doendo, I wo in Iho fourl ii decade, and one in the fifth 
decadc—noled that, their illness was of long duration,— from four to ten 
years. 'The fifth case had a healed pyarthrosis of the knee twenty-eight 
^mars before adini.ssion, t hough f he dural ion of meniscal symptoms was not 
noted in the history. The remaining three cases comprised one in the 
fifth decade, and two in the sixth decade; in these three the duration of 
S 3 unploni.s was short, — from four weeks to one year. 

Of the two women, the one in the second and the one in the third 
decade, it is noted that, thej' were children, aged twelve and fourteen re- 
spectivel}’’, when their .s^miptoms began. An initial trauma of an unstrik- 
ing degree, such as t wisting the knee in playing or climbing, might well 
have been forgotten. In one, the cartilage Avas loose; in the other, it was 
torn. Degenerative changes \vere of mild to moderate degree, with mild 
vessel changes. The two in the fourth decade, a man and a wmman, dated 
their S3’’mptoms five and ten 3mars back respectively. Again, a moderate 
trauma might well have been forgotten. Degeneration of the meniscus 
in both cases was moderate. There is nothing in these four cases which 
suggests pathological fracture of the meniscus. 

The fifth case was more complicated, in that pyarthrosis of the knee 
had been present, t wenty-eight years before and osteo-arthritis with joint 


mice was now present. Degenerative changes in the meniscus were 
marked. This might possibly be due to a pathological loosening of the 
meniscus, most probably dependent on the present arthritis rather than 
the past pyarthrosis. The meniscus was not fractured. We are none too 
familiar with the effects of suppuration on the menisci, though the ex- 
perimental studies of Ohta indicated destruction of the menisci depending 
on the type of organism introduced into the knee joint. In order of fre- 
quency, the organisms having the greatest meniscolytic effects are 
staphylococci, streptococci, pneumococci, and, finally, bacillus coli. If fh^ 
endotoxins of these bacteria are strong, the meniscus may be complete y 


destroyed or converted into granulation tissue; if weak, there occurs some 
necrosis with cell nests of regeneration. The meniscal cartilage is at 


tacked before joint cartilage. 

The other three cases showed an association with arthritis, n a 
man, forty-three years old, with a symptom history of one year, the menis 
cus was loose at its anterior end. We cannot say definitely if this menis 
cus ivas pathologically loosened, though, microscopically, 
changes of moderate to marked degree were present. 'Ihe same m 
true of a woman, fifty-seven years old, who suddenly felt a snap m 
knee four weeks before admission. No trauma was noted and t le jom^ 
showed slight arthritic changes. Degeneration of the meniscus was 
moderate degree. The last case, a colored man of fifty-se^'en, 
definite arthritis and snapping of the knee for ten months, shovec ^n^ 
locking and some pain .on the inner aspect of the knee joint. Bioa ^ 
and fra3dng of the posterior part of the meniscus, with irregulai 
fracture revealed by both arthroscopy and arthrotom}’’, confiimec 
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idea that this was a pathological fracture of the meniscus. Moderate to 
marked vascular and degenerative changes of the meniscus were present, 

CASES WITH ASSOCIATED ARTHRITIS 

Whether a primarj* arthritis creates secondarj* degenerative changes 
in the meniscus or whether degenerative changes in the meniscus maj’ 
lead to arthritis is uncertain. Many English surgeons believe that an 
injured meniscus maj' provoke an arthritis, according to Hoffmann. The 
effects of meniscectomj" on subsequent arthritis will not be discussed here. 

Twelve cases of arthritis, preceding or coexisting with themeniscal 
lesion, are recorded in this series. Five occurred in the fifth decade, of 
which two have been detailed, four in the third decade, of which one has 
been detailed, and three in the sixth decade. None of the four cases in the 
third decade can be considered as showing pathological fracture of the 
meniscus. The arthritic process was of mild degree and located in the 
adjacent condyle. Two cases in the fifth decade showed probable patho- 
logical fracture of the meniscus. One case has already been detailed. 
The other occurred in a man in whom a sjmovectom3' was done and in 
whom this old unnoticed fracture of the meniscus was seen. .In a man of 
fortj’-four, in whom a sjmovectomj'- was also done, it was seen that the 
meniscus was thinned and fra3'ed, though it was not fractured. In the 
sixth decade, two cases of pathological fracture or loosening of the menis- 
cus were noted. One case has alread3’’ been detailed. The other occurred 
in a woman in whom an arthritis of the knee was present for ten 3’’ears. 
The meniscus was loose and fra3’-ed and showed marked degenerative 
changes. 

A marked degeneration of the ground substance, with a preponder- 
ance of mucoid degeneration, was noted in those menisci considered 
pathologicall3'’ fractured or loosened. 

Joint mice were coincidentl3'^ present in one case in the third decade, 
in three cases in the fifth decade, and in one case in the sixth decade, in 
association nith arthritis. Two cases in this series showed Pellegrini- 
Stieda’s disease, — that is, a paracond3dar ossification — and in one, the bon3' 
mass was removed. Tears and fra3ing of the crucial ligaments, injuiT' to 
the infrapatellar fat pads, h3’pertrophic s3Tio\Ttis, tearing of the hgamen- 
tum mucosum, adhesions, etc., ma3" accompan3' meniscal disease. 

CONCLUSIONS 

Degeneration of the menisci of the knee joint occurs as a t3'pical 
change of progressive age. The severit3’- of degeneration does not alwa3's 
parallel age. This degeneration is noted equall3' in both menisci, and in 
menisci which have been surgicaU3'’ removed, as well as in menisci which 
have remained intact in the knee. The term “meniscosis” is sugeested to 
describe the degenerative changes which the meniscus undergoes. The 
exact relation between degeneration of the meniscus and the alteration of 
the blood vessels described is quantitativeh' uncertain. The menisci tend 
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to regress under se\'eral factors which include daily small traumata of 
subclinical import, poor vascularity quite independent of vessel pathology, 
the presence of intra-articular disease, ^'essel alterations which are so fre- 
quently present, and probable alterations in sjmovial nutrition. Hempel 
has indicated that cart ilage ma3’^ be dest royed by ferments in the synovial 
fluid. If this is true, this may hold true loo for the menisci, which receive 
some nutrition from the sjmovial fluid. 

IN'Ieniscitis does not. exist as an entit3^ Meniscosis need not express 
itself clinicallj^; though rarelj’-, in the later decades of life, it may be the 
cause of pathological fracture of the meniscus, in a patient without a 
histoiy of trauma or in association with arthritis. Meniscal cysts are 
degenerative in origin. 

We would like to thank Mr. Bruno Riemcr for his technical assistance. We also 
wish to thank Dr. Henry JalTe and Dr. Sheldon Jacobson for their kind cooperation in 
this study. 
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EXTRA-ARTICULAR ARTHRODESIS OF THE SHOULDER* 


BY U. AVATSON JONB5, B.SC., M.CII.OUTH., F.R.C.S. (eNG.), LIVERPOOL, 

ENGLAND 


U uberculosis of the shoulder joint is characterized by the particularly 
chronic course of the disease, and by the tendenc}'^ to slowly progressive 
destruction of the head of t he humerus and of the glenoid. So extensive is 
the bone destruction that the upper end of the humerus gradually sinks 
inward, leaving a veiy marked hollow below the prominent acromion 
process, which accounts for the “pseudo-dislocation” described by older 
writers. Despite the extensive bone destruction there is relatively little 
caseation, and the rarity of abscess or sinus formation has led to the 
nomenclature of “caries sicca Since sinuses are uncommon, there is sel- 
dom secondarj'- pyogenic infection, and bon}'^ ankjdosis is rarely secured. 

In the past, it has been accepted that the duration of the disease in 
the shoulder joint is from three to five 3mars. It is well recognized that 
the functional result is only satisfactory if the humerus is ankylosed to the 
scapula at an angle of seventy or eighty degrees' abduction, thirty degrees’ 
external rotation, and thirty degrees’ forward flexion. The limb must be 
held in this position not onlj'' until the disease is quiescent but until the 
fibrous ankylosis is sufficiently firm to maintain the position. There can 
be little doubt that it is the second factor which has been of greater im- 
portance in determining the unusually prolonged recovery period. Qui- 
escence should be secured by immobilization and general treatment just 
as quickly in the shoulder as in the elbow, knee, or any other joint. But, 
if the limb is released from the abducted position when the disease is 
quiescent in twelve or eighteen months, the fibrous union will grad- 
ually stretch, owing to the weight of the limb, the effect of gravity, and 
the position of rest of the limb by the side of the trunk. Gradually 
the angle between the humerus and the scapula is reduced, the range 
of abduction secured by scapular movement becomes less, and ultimately 
ankylosis is consolidated in a position which is no better than it woul 
have been had the limb never been abducted. For these reasons. 


patients have had to resign themselves to the discomfort and inconven- 
ience of an abduction frame or plaster spica for no less a period than thr^, 
four, or five years, because only after that interval is the ankylosis su 
ciently consolidated to retain adequate shoulder movement. 

Extra-articular arthrodesis has been practised in the spine for 
years, and more recently has been advocated by Hibbs in the hip jom 
Although Hibbs himself believed that extra-articular arthrodesis vas a 
measure of value in the treatment of tuberculous disease at all stages, t is 
broad view has not been generally accepted. In England the usual 
tice still is to adopt conservative measures until the disease is quiescen , 


* Received for publication, December 27, 1932. 
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but more and more widely it is being recognized that an extra-articular 
arthrodesis is often advisable in the terminal stages of treatment, in order 
to consolidate ankjdosis and to prevent recurring deformity. This is the 
routine which is now verj’- generallj' adopted in the treatment of tuber- 
culous disease of the hip. 

How much more definite is the indication for extra-articular arthro- 
desis of the shoulder joint as a terminal phase of treatment? The tend- 
ency to deformity is much more marked in the shoulder than in the hip 
because the constant action of gravit3' must be contended with. More- 
over, it is alwaj's possible to fit a plaster or leather spica to the hip joint, 
which will control deformitj" without preventing the patient from re- 
suming liis occupation. In the shoulder, on the other hand, deformity 
can onty be controlled bj' continuing the complete treatment of fixation in 
abduction, a measure which absolutety prohibits the resumption of active 
work. 

Not onlj' is the indication for operation particularty strong, but the 
anatomical features of a shoulder which has been disorganized b3' tuber- 
culous disease are peculiar^ favorable to extra-articular arthrodesis. 
Intra-articular arthrodesis is notabty unreliable even in the health3^ shoul- 
der joint, and it is still more difficult to secure bon3’- union b3^ Steindler’s 
intra-articular arthrodesis of the tuberculous shoulder. But, where the 
glenoid and the greater part of the humeral head have been destro3'ed, the 
inward displacement of the upper end of the humerus leaves the acromion 
process projecting well be3mnd it. It is now a perfectly eas3' proce- 
dure to angulate the acromion downward, and implant it in the upper 
shaft of the humerus in the region of the greater tuberosit3L In this wa3’’, 
firm bon3’ ank3’'losis is secured between the humerus and the scapula with- 
out actualty encroaching on the diseased area. The cosmetic appearance 
is very materiall3^ improved, because there is no longer a hollow where the 
head of the humerus should be, with the vei^-^ ugty projecting spur of the 
acromion process above it. The normal rotund outline of the shoulder 
is restored. 


TECHNIQUE OF NEW OPERATION 

A straight incision is made over the point of the shoulder, centering 
on the tip of the acromion process (Fig. 1). It extends upward for about 
three inches midwa3’’ between the clavicle and the spine of the scapula, and 
extends downward for a similar distance toward the deltoid insertion. 
The flaps are dissected up sufficientty to expose the whole of the outer sur- 
face of the upper three inches of the humerus, the outer third of the 
clavicle, the acronliocla^•icular joint, and the outer third of the spine of the 
scapula (Fig. 2-A). 

The deltoid is separated subperiosteall3' from the claA-icle, acromion, 
and scapula, and the fibromuscular flap is turned downward. Both upper 
and lower surfaces of the acromion process are freshened and made raw b3' 
remo\’ing the cortical la3'er of bone. 




Fig. 1 


Line of incit^ion. 

A broad flap of bone, one inch wide and two inches long, is raised 
from the outer surface of the upper end of the humerus by ^ 

osteotome vertically into the upper part of the greater tuberosi y im 
diately beyond the capsular attachment, the osteotome being le i 
long axis of the humerus (Fig. 2-B). The flap of bone is 8®^ ' ^ , 

outward, but is not completely fractured at its base, so t la v le 
osteotome is removed the flap tends to spring back into pos^ioji. 

is partly frac- 
tured a few inches 
from its outer 
end, and the spine 
of the scapula is 
partly fractured 
at a similar level. 
The arm must 
now be held iu 

the abducted 

position, and die 
Avhole acromio- 
clavicular mass IS 
angulated down- 
ward, hinging at 
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the point where 
the bones were 
half fractured. 

It is wedged un- 
derneath the flap 
of bone raised 
from the hu- 
merus, so that its 
raw, freshened 
surfaces are im- 
pacted into the 
cancellous bone 
of the upper shaft 
of the humerus 
(Fig. 2 -Cl. 

Fixation 

may be augmented by a few strong sutures, and if necessary bone chips or 
osteoperiosteal grafts from the tibia may be implanted. The woimd is 
closed in laj'ers and the limb put up in a plaster spica, in a position of 
eighty degrees’ abduction, thirt}' degrees’ forward flexion, and thirt3^ 
degrees’ e.xtemal rotation. 

POSTOPERATIVE TRE.4.TMEXT 

In a fortnight, when the stitches have been removed, the wound is 
healed, and the postoperative swelling has subsided, a verj' closelj’' fitting 
plaster spica is applied over a single laj’-er of thin stockinet. The position 
is confirmed roentgenographicall3", and, if it is satisfactor3^ the plaster 
remains undisturbed for four months. If further roentgenograms show 
bon3’^ fusion, the plaster is removed and an abduction frame applied. 
The patient practises abduction movements and, when the scapular muscles 
are sufficientl3'^ 
developed to en- 
able him to hold 
the limb against 
gravit3’' in right- 
angled abduction, 
the frame is grad- 
uall3' discarded. 

At first it is left off 
for an hour a da3', 
but the period of 
freedom is rapidh' 
increased so long 
as the power of 
active abduction 
is retained. 



Fig. 2-C 



Fig. 2-B 






Tig. 3 

Stages of the arthrodesis, showing the relation of the graft —erus has 

A. Before operation. Owing to bone destruction, the head of the humeru 

sunk inward leaving the acromion abjiormaily prominent. . ^ r-om the hu- 

B. The acromion has been freshened and the flap of bone raise 


C. The clavicle and spine of the scapula have been fractured an 
impacted into the cancellous bone of the upper end of the humei us. 
B. The end result after extra-articular fusion. 


The operation has been performed in three cases of tubeiculosis 
shoulder, and in each case a sufficient interval of time has e apse 
the result. 


CASE REPORTS 


Case 1. P. B., male, aged seventeen years: 


UASB i. r. J3., male, ageu scvcixucuxx P.-op-ressive 

July 1929. Seven months’ history of weakness of shouldei. - 


difficuh 


iduction. Clinically and roentgenographically typical of ‘ ^ rams the 

treatment by frame immobilization for eighteen months. diminution ' 


in abduction 


tive treatment by frame immobilization lor eignteen diminution ^ 

showed recalcification of glenoid and head of humerus b-ecalcificatio 
hyperaemia = quiescence). Extensive destruction but no hv^first intentio: 

Janyaru 1931. E.xtra-articular arthrodesis. Wound healed 
Plaster spica for four months. Frame gradually discarded ^ 

June 1931. Roentgenogram showed firm bony ankylosis ( g- 
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Fig. 4-A 


Case 1. Roentgenogram of shoulder after eighteen months’ frame immobilization. 



Fig. 4-B 

Case 1. After extra-articular arthrodesis. C=cla\-icle, articulating with .-1, the 
acromion, which is firmly fused ■with the humerus. F=outer margin of the flap of 
bone raised from the humerus. 0=level of osteotomy of clavicle. 


SGS 


H. W. JON'ES 



Fig. 5-A 

Case 2. Roentgenogram of slioiilder at commencement of treatment. 
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Xorciiibcr 1033. No recurrence of sjmptoms, and no recurrence of disease else- 
where. Can abduct limb through 110 degrees and can reach face and head easily. 
Cosmetic result fairly good. 



Fig. 5-D 

Case 2. Photograph showing end result. 




S70 


II. W. .lONES 



Fig. 6-B 

Case 3. Roentgenogram six months after excision of joint 
articular and extra-articular arthrodesis. (In this case the clavicle, as we 
acromion, has been freshened and impacted into the humerus.) 
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Case 2. R. S., male, aged hventy-one years: 

Odobcr 1030. Six months’ history of pain and stiffness in right shoulder. Roent- 
genogram confirms clinical diagnosis of caries sicca (Fig. 5-A). Conser\'ative treatment 
by immobilization in abduction frame for six months. Roentgenogram shows recalci- 
fication (Fig. 5-B). 

April 1931. Extra-articular arthrodesis with reenforcement by osteoperiosteal 
grafts. Stitch abscess drained for few weeks. Plaster spica four months. Frame grad- 
ually discarded during next four months. 

December 1031. Roentgenogram shows firm consolidation (Fig. 5-C). 

Jultj 1032. Excellent residt. Closmetic result verj- satisfactorj- (Fig. 5-D). 
Movements of shoulder girdle fifty per cent, of noimal. Firm bony ankjdosis. Disease 
cimed. No recurrence of symptoms. 

Case 3. W. R., male, aged thirty-eight years: 

January 1932. Three weeks’ history of pain in the shoulder. Roentgenograms 
show extensive destruction of the head of the hiunerus. Tuberculous disease has been 
present in bone much longer than three weeks. More recent involvement of joint (Fig. 
6-A). Consenrative treatment in frame for three months. No further destruction. 

April 1032. Combined intra-articular and extra-articular arthrodesis. Caseous 
masses evacuated from head of hiunerus. Owing to involvement of greater tuberosity, 
extra-articular fixation was more difficult than usual. The claidcle, as well as the 
acromion, was freshened and impacted into the hiuneius. Plaster spica applied, for four 
months. Delayed healing of wound. 

November 1.932. Still wearing frame for part of day. Clinically, ankylosis is firm 
and painless. Roentgenographically, humerus and spine of scapula firmly united 
(Fig. 6-B). Joint becoming obliterated. No recuiTence of sjTnptoms. Movements of 
shoulder girdle forty per cent, of normal. 

SUM.MARY 

Tuberculous disease of the shoulder joint recovei's slowly by fibrous 
ankylosis which becomes sufficientlj’’ firm to maintain the abducted posi- 
tion onlj' after several j^ears’ fixation. The disease occurs most commonlj' 
in the adult, and the average duration of conservative treatment is three 
to five years. Attempted acceleration of treatment reduces the scapulo- 
humeral angle and abduction movement is lost. 

For these reasons operative fusion of the joint is indicated as a ter- 
minal stage of treatment after quiescence has been secured bj^ conserva- 
tive measures. Roentgenographic CAidence of quiescence, shown bj* 
recalcification of the bones, appears uithin about twelve months. 

A new operation is described by which solid bony fusion can be se- 
cured without opening the joint, and the arthrodesis is definitelj’’ extra- 
articular. The cosmetic result is considerablj' improved by the operation. 

Three cases are reported in which a sufficient inten-al of time has 
elapsed to judge the operation. In no case was there anj' aggraA-ation of 
the disease or recurrence elseAA'here, and in all three cases bony ankj-losis 
resulted. 



PI? 1<:SP0NDYL0LLSTHESLS 

Its PoKXTGENOGUAi’inc Aim’eauanck and Clinical Significance * 

HV SAMUEL KLEINHEUG, AI.D., NEW YOIIK, N. V. 

From Ihv Jfospitnl /or Joint Discofirs 


1 ho olilioiiaodic suF{>;con is at present concerning himself with an 
intensive investigation of the causes of back disability. Certain congeni- 
tal lesions of the spine are known to be important etiological factors in 
static and traumatic disturbances of the lumbosacral area. To this 
group may now be added presiiondylolisthesis, a condition in which there 
is a congenital laminar defect of the last lumbar vertebra without dis- 
placement of anj' of its segments. 

Somewhat over two years ago, the author operated on the lumbo- 
sacral area of a young man’s spine to obtain a vertebral fusion in a veiy 
painful back, the roentgenogram of which appeared normal. He found 
the posterior arch of the last lumbar vertebra abnormally movable as a 
result of a bilateral defect in the neural ring at the pedicles. This stimu- 
lated him to a more critical stud}'’ of the roentgenograms of cases of back 
disability. He soon discoi-ered two patients with backache in whose 
roentgenograms he demonstrated a defect in the pedicles of the last 
lumbar vertebra, and confirmed this in the case of one of them who sub- 
mitted to operation. The two patients who were operated upon were 
relieved of their backache and disability. The laminar defect noted in 
these three cases was similar in location and appearance to that seen in 
cases of actual dislocation of a lumbar vertebra, or spondylolisthesis. It 
seemed reasonable to assume that in these patients the author was dealing 
with a situation which in its essential pathology was a precursor to a 
slipping of the vertebral body, and hence appropriately called a pie- 
spondylolisthesis. He has since found six additional cases, in three of 
which he has had the opportunity of operating and actually seeing the 
area in which there was an osseous defect. 

The clinical history of prespondylolisthesis has been very much t le 
same in all of the cases. The patients, who thus far have all been adu ts, 
complain of a sense of weakness and pain in the lower part of the bac v. 
The pain may come on suddenly, as after some strain, or gradually m le 
course of more or less arduous work. Once the pain appears, it continues, 
with some remissions. It is aggravated by strenuous physical actm 3 
and is relieved by rest and support of the back. The pain is most pio 
nounced at the lumbosacral area. In several of the patients theie vas . 
accompanying right sciatic neuralgia. In two cases there was incieasiHo 
weakness in the lower limbs which interfered with locomotion. 

* Read before the American Orthopaedic Association at Washington, D. C., M 
1933. 
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The physical examination jnelds little that is definitive. Usualh' 
there is local tenderness to pressure at the lumbosacral junction. If the 
backache is marked there maj' be spasm of the erector spinae muscles 
with some limitation of the spinal motions. There may or may not be 
an exaggeration of the lumbar lordosis. There are no gross neurologic 
changes. The subjective symptoms and the objective findings indicate 
a lesion in the lower lumbar region, and the need for a roentgenographic 
study. 

The roentgenograms reveal the pathology. In the anteroposterior 
view the vertebrae appear normal.* In the lateral view, however, one 
sees a vertical or slightlj' oblique defect in the pedicles between the ar- 
ticular processes of the last lumbar vertebra, separating the bod}’^ and 
superior articular process in front from the inferior articular process and 
the neural arch posteriorly, exactly as one finds it in a spondjdolisthesis. 
The alignment of the lumbar vertebrae and the sacrum is entirely' undis- 
turbed. The osseous defect varies in width from appro.ximatel}' a si.x- 
teenth of an inch to an eighth of an inch. The outlines of the adjacent 
bony surfaces are irregular. There is no sign of any new bone deposit. 
The defect is sometimes seen more clearlj’- in an oblique view. In a little 
over half the cases there is an exaggeration of the lumbosacral angle, -with 
the sacrum sometimes almost horizontal and the lumbosacral plane nearlj" 
vertical. 

The findings at operation are dramaticallj’^ convincing. As soon as 
one cuts through the lumbar fascia it becomes at once apparent that the 
posterior arch of the affected vertebra (in all of the cases here reported it 
has been the last lumbar vertebra) is abnormallj’' movable and loose. If 
one grasps the spinous process of the third or fourth lumbar vertebra mth 
a strong clamp, one can obtain some shght movement of the vertebra. 
When one takes a similar hold of the spinous process of the last lumbar 
vertebra, he can move it and the laminae verticaU3’' and laterallj^ a dis- 
tance of perhaps half an inch, obtaining an uncomfortable sense of loose- 
ness in the attachment of these structures. When the laminae and 
pedicles are exposed bj^ subperiosteal dissection, a defect is found in the 
pedicles. In none of the author’s cases was there an5' callus to suggest a 
fracture. This is entire^^ in accord with Willis’s findings in his studies of 
cadavera with spondjdolisthesis. 

A stud3^ of five hundred roentgenograms of the lumbosacral area dis- 
closes two instances of prespond3'lolisthesis and two of spond3dolisthesis. 
This average is much below Willis’s figures for congenital osseous de- 
fects in the neural arch of the lower lumbar vertebrae. But the films 
examined were made five or six 3'ears ago when the technique of roentgen- 
ograph3" was not quite so accurate as at present. The author believes 
that a more recent group would give a greater incidence of vertebral 

* One of the author’s cases is perhaps an e.xccption to this. In this instance there 
was visible a horizontal linear defect in the neural arch below each articulation between 
the fourth and fifth lumbar vertebrae. This may be merely a chance finding. 
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laminar defects. What, is more iinjiortani, however; is the fact that th 
histories of the cases of prespondyloiisthesis showed that all but one of tin 
]iaticnts had syinptoins referable to the back. The patient who was th 
one exception had pains along both lower limbs, which led a somewha 
incxpcncnccd examiner to bo surprised because ike individual did not hav< 
enough of a flat, foot to account for the pain, overlooking the fact thai 
liains in the lower limbs may be an expression of a spinal lesion. 

d'he author has collected nine cases of prespondyloiisthesis. The de- 
tails of their histories, the findings in the physical examination, in the roent- 
genograms, and at operation are recorded in the case reports which follow, 
All the jiatients were adults, most of them past middle age. Presumably 
the condition continues asyunptomatic until some circumstance — a single 
mai-kcd injury or a succe.s.sion of minor st rains — stretches and loosens the 
connective tissue bridging the defect, following which backache and dis- 
ability'’ ensue. It may be assumed, too, that in some patients the osseous 
lesion is unilateral so that symiptoms of strain never appear, or else are so 
mild as to be overlooked. There must be many instances without symp- 
toms wliich do not reach the surgeon. 

The recognition of t he existence of a state of prespondyloiisthesis has 
a twofold importance. First, prespondyloiisthesis itself is a competent 
cause of backache and back disability, and it can, by appropriate treat- 
ment, be satisfactorily controlled. Secondly, prespondyloiisthesis mani- 
festly pi'ecedes actual subluxation of a vertebral body, or spondylolisthe- 
sis, as no case of spondylolisthesis has been discovered in the newly born. 
Consequently, it seems reasonable to conclude that, if a laminar defect is 
detected, the occurrence of a spondylolisthesis can be prevented by a spine 
fusion. 


CASE REPORTS 

Case 1.* J. W., aged thirt 3 ^-tliree years, fell two and a lialf years ago, striking Ins 
back against a post. Since then he has iiad disabling backache. The examina wh 
clinical and roentgenographic, was negative. At operation, -which was per oim 
because conservative treatment had not given anj'- relief, the author found a separa e 
neural arch due to a bilateral defect at the pedicles. The operation, a spine usion, 
resulted in a cure. 

Case 2.* O. L., aged forty-one years, a carpenter, consulted the author at his din ^ 
about one year ago for increasing and disabling backache. The patient vias ^^e 
four months previouslj’’ when, Avithout any apparent cause, he experienced 
lower part of his back. This pain became gradually worse, so that walking 
difficult. The examination revealed an increase in the lumbar holloa, nicon 
tenderness at the lumbosacral junction and slight limitation of the spinal 
lateral roentgenogram showed an almost horizontal sacrum and a laminar ^innibar 
an eighth of an inch Avide, in the fifth lumbar vertebra. The alignment o e 
vertebrae and the sacrum Avas normal. A spine fusion Avas performed. r-f-n^jdnibar 
there Avere found a loose posterior arch and a bilateral laminar defect in t le i 
vertebra. This man has been completely relieved. ^ 

* These three cases were included in a communication be 

Prespondyloiisthesis” sent some time ago to Archives of Surgery ana 
published therein. 
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Case 3.* H. G., aged sixty-four years, came to the author’s clinic because of pain 
of four weeks’ duration in the back and the right thigh. The phj-sical examination was 
negative, but the lateral roentgenogram showed a wide laminar defect. 

Case 4. X. P., aged forty-one years, fell while at work, striking his back. He had 
immediate backache, which increased until he could not get about. He was seen several 
months after his injury, at which time he complained of pain in his back and the back of 
the right lower limb, approximately in the course of the sciatic ner\-e. The pain was 
increased by all movements of his bodj-, so that he was practically totally incapacitated. 
The patient was a particularly well built man who had difficulty in walking and even 
in standing. His body was tilted to the left. His lumbar spine was flat. There 
was marked tenderness at the lumbosacral junction and limitation of the spinal 



Fig. 1 

Case 4. Anteroposterior view, showing horizontal defect below each superior 
articular process. 

* See foot-note, page S74. 
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motions. 'I’lioio wore no ncurolofjicnl chnnKes. 'I'ho anferoposterioi' roentgenogram 
(Fig. 1) sliowcd a pc'cnliar, almost liorizonlal defoct tlimugh each lamina directly below 
the superior articailar ])roeess. 1 he lateral view showed v.'iKuely a laminar defect. 

A diagnosis of |)res[)ondyiolisthesis was made and a s])ino fusion advised. It was 
felt that the lesion was undoul)tedly eongonital, hut the injury had stretched the connec- 
tive ti.'-'sue at the laminar defect, re.siilting in abnormal laxity of the posterior arch of the 
fifth lumbar vertci)ra and c.'iusing disabling backache. At operation, the author found 
that the posterior arch of the fifth lumbar vertebra was very freelj' movable b}' reason of 
a bilateral defect in the pedicles between the articular i)roces.ses. Apparently movement 
of the posterior arch during the oimration increased the gap of the laminar defect, because 
a sui)scciucnt lateral roentgenogram (Fig. 2) shows the osseous lesion more clearly than 
the original i)icture. 'I'his patient is still tinder observation at the hospital. 


Cask 5. X. D., aged fifty-five years, was admitted to the author’.s service for pain 
in his back, especially the coccyx. He was well until two years ago, when without any 
known cause, he experienced severe pain in the upjier part of his back, radiating to the 
sides. The backache diminished in degree, but persisted. Five months before admission 
he began to have severe jiain in the lumbar area. Two weeks before entering the hospital 
his coccyx became .so painful that he sought medical aid. 

Examination showed a thin, worn-out looking individual who had marked round 
shoulders and a hollow back. Ilis lumliar spine was freely movable. His coccyx was 
abnormally movalilc and tender. Xcurological investigation was negative. The 
roentgenograms showed a dorsal .spondylitis. Also, in the lateral view of the lumbo- 
sacral area, a defect in the posterior arch of the last lumbar vertebra was visible (Fig. 3). 
'I’he alignment of the lumbar vertebrae and the sacrum was normal. There was a slight 
increase in the lumbosacral angle. The laminar defect is very clearly seen in the original 
film, but not in the copy here rei)roduced. 

A spine-fusion operation was performed. The posterior arch was found to be loose 
and abnormally movable, exhibiting a bilateral laminar defect through the pedicles 
between the articular processes. 


Case 6. F. McD., aged twenty-nine years, injured her spine in an automobile 
accident in October 1930. A diagnosis of fracture of the spine was made and a plastei-of- 
Paris jacket was applied. This was discarded in about six months as she felt well except 
for occasional pain in the back, radiating down the l ight lower limb. For several yeais 
this patient has had unexplained periodic attacks of vomiting and pain in the right uppei 
quadrant of the abdomen. The patient was admitted to the medical service of the los 
pital in December 1932. Ver}^ thoi-ough examination, including a gastro-intestina 
roentgenographic series, revealed no abdominal lesion, and she was transfen ed to e 
author’s service. , 

Examination on January 21, 1933, showed a somewhat overweight person ^ 
marked round, hollow back. The spinal motions were unrestricted. 1 here v as tenc ei 
ness along the lumbar spine, especially at the lumbosacral junction. Theie 
neurological disturbances. The roentgenogram showed in the lateral view (Fig. ) 
cient healed compression fracture of the body of the twelfth dorsal vertebia, anc 
marked laminar defect in the fifth lumbar vertebra with normal alignment of t le um ) 
vertebrae and the sacrum, — that is, a prespondylolisthesis. j 

A spine fusion for stabilization of the lumbosacral area was advised and pei 
The operation revealed a markedly loose posterior arch of the fifth lumbar 
a bilateral laminar defect, as shown in the accompanjdng drawing (Fig. 5j ma e 
author by his resident. Dr. Lieberman. The extreme laxitj' of the posterior 
in this and the other cases justified Dr. Willis’s term of “separate neuial arc i 

Case 7. Mrs. J. S., aged forty-three years, consulted the author foi pain h 
lower back. This radiated down the back of the right thigh and leg to the ors 
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l)or foot . 'I lie )).'i(;k!iclio, wliioli began aljoiif- six nioiiflis previously without any appar- 
ent cause, i.s more or Ie.«s continuous; it is aggravated by exercise and relieved by rest. 

'J'lie jaitient. is sliort, stocky, and overweight. Her back is sj’mmctrical but with some 
increase in tlie lumbar hollow, d'hcre is definite I'cstriction of all mov'ements of the lower 
lumbar spine, with teudcrne.«s to j)rcssure in this region. Pressure over the lumbosacral 
area causes pain along t he right sciatic nerve. 'I'hc roentgenograms show a laminar defect 
of the fifth lumbar vertebra, cstabli.shing the diagnosis of prcspondjdolisthesis. 



vertebral articulations. 
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Case S. .1.1’., aged thirty-three 
years, came to the out-patient de- 
partment in May 1927, complaining 
of pain in the lower back and in both 
legs. The pain had persisted for 
five years, but finallj’ had become so 
severe that the patient had difficulty 
in walking. There was marked stiff- 
ness of the lumbar spine and tender- 
ness at the lumbosacral junction. 
The clinical diagnosis was lumbar 
arthritis with secondary sciatica. 
The roentgenographic evidence was 
not appreciated at that time. The 
lateral view fFig. 6) shows clearly 
a large, ragged defect, nearly a 
quarter of an inch wide, in the 
pedicles of the fifth lumbar vertebra. 
In this case the posterior arch of the 
fifth lumbar vertebra was so loose 
that it manifestly could cause the 
train of severe symptoms of which 
the patient complained. 

C.ASE 9. T. T., aged thirty-four 
years, came to the dispensarj' in 
May 1927. For ten months he had 
complained of pain in the back. He 
gave no history of injurj-, and the 
clinical examination was negative. 
The present examination of the 
lateral roentgenogram shows a wide 
laminar defect in the fifth lumbar 
vertebra. Unfortunately, the film 












Fig. 6 

Case 8. Lateral A-iew. FTote unusually wide 
and ragged defect in pedicles of fifth lumbar verte- 
bra. 


had a finger streak across the sacrum, obscuring its outline. .As the significance of 
the osseous defect was not appreciated at the time this patient was under observation, 
no effective treatment was instituted. 


resume of the findings in the nine cases is given in the following 

tables: 


T.ABLE I 


Review of Cases of Prespon'dti.olisthesis 


Total number 9 

Males 7 

Females 2 

Ages 20 to 30 1 

30 to 40 3 

40 to 50 3 

50 to 60 1 

60 to 70 1 

History of injurj- 3 

No injurj- 6 


TABLE II 

Resume of Nine Cases of Prespondyeolistuesis 
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SYMPTOMATOLOGY AXD FIXDIXGS IX XIXE CASES OF PRESPOXDYLOLISTHESIS 

Backache ivas the chief complaint in all cases. 

Sciatic pain was present in five cases. 

Lordosis was found in four cases. 

The neurological examination was negative in all cases. 

Roentgenograms showed characteristic laminar defect in all but one 

case. 

An operation was performed in five cases, all of which showed bi- 
lateral osseous defect of neural arch of last lumbar vertebra. 

Four of the five patients who were operated on were relieved of their 
symptoms. The remaining patient is still in the hospital. 

Although as j'et there has not been recorded a case of prespondjdolis- 
thesis in which a dislocation of the affected vertebral bod 3 ’- subsequenth' 
took place, the author believes that Dr. Armitage Whitman was correct 
in initiating this term and suggesting the e.xistence of a lesion that is, in 
the light of our present knowledge of the anatomj' of the lumbosacral 
area, undoubted^ the direct antecedent of a spondjdolisthesis. Now 
that man}’ orthopaedic surgeons are more carefullj’ studjdng derangements 
of the back, it is but a matter of time when the sequence of a prespondj'- 
lolisthesis — an injurj’, a dislocation of the bodj’ of the vertebra — ■will be 
witnessed and recorded.* 


SUMMARY 

1. Prespondjdolisthesis is a competent cause of backache and back 
dis'abilit 5 L 

2. Prespondjdolisthesis is the forerunner of a spondjdolisthesis. 

3. Prespondjdolisthesis maj’ remain asj’mptomatic for manj’- j’^ears, 
or throughout life. 

4. The most active period of life, thirty to fiftj' j'ears, has shown the 
largest incidence of prespondjdolisthesis in the author’s group. 

5. The chief clinical features of prespondjdohsthesis are: (a) low 
back pain; (b) stiffness of back; (c) sciatic pain; (d) localized tenderness 
at the lumbosacral area. Lordosis is often present, but is not a constant 
finding. 

6. The essential pathological lesion is a bilateral defect in the neural 
arch at the pedicles. 

7. The most effective treatment is surgical, consisting of a fusion of 
the lower three lumbar vertebrae to the sacrum. 

• It may be premature and even unwarranted to use the term prespondylolisthesis as 
expressing confident anticipation that a dislocation or spondylolisthesis will eventuate in 
the type of lesion herein described. However, a better term does not occur to the author 
and has not been suggested by anyone else, while the term prespondylolisthesis has al- 
ready been used fairly e.xtensively in both the English and German languages and may 
conveniently be applied to the clinical syndrome reported. 
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HV MKLVIX S. IIKNnEKSOX, M.I)., AXI) 'WALTKK G. .STUCK. M.D., 
KOCHE.stKH, MINNESOTA 

SrcJwn on Orlhopncdic Surgery, The Mayo Clinie 

Fracture of the ankle compri.se.s a good portion of tlic total num- 
ber of fracture.5 scon in any emergency service. Some recent articles 
on the subject arc reviewed in the following table. 


TABLE I 

SU.MMAIIV OK HeCEKT LiTEIIATURE 


Aiitlior 

Case.s 

E.\(crna! 

Mallcohi.s 

Alone 

Both 

Malleoli 

Internal 

Malleolus 

Alone 

Po.sterior Malleolus 
With or Without 
Other Injuries 

Speed (1914) 

208 

Per Cent. 

28.7 

Per Cent. 

22.6 

Per Ccnl. 

4.S 

Per Cent. 

7.7 

Coh'in (1914) 

GO 

2G.6 

45.0 

G.6 

5.0 

Ashhurst and Bromer 
(1921) 

300 

35.3 

19.0 

6.6 

19.0 

Platt c/ al. (192G) 

lie 

28.0 

55.0 

12.0 

3.0 

MacKinnon (1928) 

100 

43.0 

28.0 

7.0 

10.0 

Ollerenshaw (1929) 

100 

44.0 

29.0 

14.0 

7.0 

Henderson (1931) 

82 

30.5 

37.8 

14. G 

12.2 

Bishop (1932) 

300 

36.3 

45.0 

15.6 

13.0 

Total 

1,2GG 

34.0 

35.2 

10.1 

9.6 


REVIEW OF CASES 

For this survey, we have reviewed the histories of all the patients 
with fracture of the ankle treated in the Orthopaedic Section of The Mayo 
CHnic from 1909 to 1933. Patients seen within three weeks of the time 
of injury Avere considered as having fresh fractures, and ail others as 
having old fractures. There Avas a total of 479 patients, of AA^hom 13 
had recent fractures of the ankle and 340 had old fractures. 

Patients with recent fractures usually came to the hospital in emei 
gency, but those Avith old fractures presented themsehms because o tie 
following symptoms, in the order named: (1) persistent pain in t c 
ankle; (2) swelling; (3) limitation of motion; (4) deformity; or (5) ' 

ness; or, they suffered from a combination of seAmral of these comp am s. 

In all of these cases of recent and old fractures the mode of 
was interesting. Of the 139 recent fractures, thirty Aimre produce y 
a fall from a height, twenty-three by slipping on the ice, eighteen y ^ 
direct bloAv on the ankle, eleven by automobile accidents, six by jumping 

*Read before the American Orthopaedic Association at Washington, D. C-, 

1933. 
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from a runaway team, and the remaining fifty-one were produced by 
miscellaneous causes, — such as twisting ankle, tripping on stairs, and step- 
ping in a hole. Of the 340 old fractures, ninety-two were produced by a 
fall from a height, forty-four by a direct blow to the ankle, twenty-nine 
bj’’ jumping from a runaway team, twenty-seven by slipping on the 
ice, eleven by automobile accidents, and the remaining 137 b}'^ twisting 
the ankle, tripping on stairs, stepping in a hole, and so forth. 

Comparison of these figures reveals that the patients who came be- 
cause of old fractures with persistent symptoms had suffered more severe 
types of injuries, — such as falling from a height or jumping from a run- 
away team. The incidence of injurj-^ sustained by slipping on the ice 
was two and a hah times more common in cases of recent fracture. This 
was explained by the fact that all patients vnth recent fractures came from 
the vicinity of The Mayo Chnic, — ^that is, the north central part of the 
United States where there is ice during the long winters. Also a much 
higher percentage of old fractures were compound. As a consequence, 
these cases were complicated bj’^ more serious permanent injury to the 
bony components of the ankle joint. 


TABLE II 

Rece.nt Fractures of the Ankle — 139 Cases* 
(Less Than Three Weeks After Injury) 



Site of Fracture No. of Cases 

Per Cent. 

A. 

Fracture of the malleoli 

1. Isolated 




a. Fibula (external malleolus) 

29 

20.9 


b. Internal malleolus 

15 

10.8 


2. Combined 




a. Low bimalleolar without displacement of talus 

b. Bimalleolar with outward displacement of talus 

24 

17.2 


(Pott’s) 

28 

20.1 

B. 

Fracture of the weight-bearing surface of the tibia 

1. Isolated 




a. Posterior malleolus 

3 

2.1 


b. Anterior margin 

0 

0.0 


2. Combined 




a. Fracture of both malleoli and posterior malleolus 
of the tibia (trimalleolar, Pott’s) 

b. Anterior marginal or posterior fracture of the 

23 

16.5 


malleolus associated with fracture of one malleolas 

10 

7.2 

C. 

Fracture of the astragalus 

1. Isolated 

7 

5.0 


2. Combinedt 

(7) 



Total 

139 



(4 

were compounded) 


* The Mayo Clinic. 

t Combined astragalar fractures were associated with one of the foregoing malleolar 
fractures. These Mses were so tabulated because the malleolar fracture was the domi- 
nant injuiy. (April, 1933.) 
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Allot lior coininon condition in t)ic old cases was diastasis of the lower 
third of the tibia and fibula, with rupture of the tibiofibular ligament. 

I his distortion of the ankle joint often led to dislocation of the astragalus 
upward and outward, due not onl.y to (he diastasis but also to injury to 
the outer margin of the weight-bearing surface of the tibia. If such 
injury is cxIensiA'c, permanent disabilit}" ensues. 

In order to tabulate our cases according to the types of fracture we 
have adapted in principle the outline classification as devised by Tanton. 
It is simple, logical, and well suited to a clear presentation of a large 
group of ca.ses. 

'i’ABLi-: in 

Om) I'u.\cri;iu:s nr the An'kle — 342 Case.<* 

(iMoue Tn.w TiiitEE Weeks Aftek Invuev) 

Site of k'nicture Xo. of Cases Per Cent. 


A. 

I'racturc of the malleoli 

1. Isolated 

a. h'ibula (c.vtcrnal mallcolu.';) 

27 

7.9 


h. Inlenud mallcolu.s 

21 

6.1 


2. Combined 

a. Low bimalleolar without displacement of talus 

GS 

19.9 


1). Bimalleolar with outward displacement of talus 
(Pott’s) 

115 

33.6 

13. 

Fracture of tlie weiglitz-bearing surface of the tibia 

1 . Lsolated 

a. Posterior malleolus 

2 

0.6 


b. Anterior mai'gin 

S 

2.3 


2. Combined 

a. Fracture of both malleoli and posterior malleolus 
of the tibia (trimalleolar, Pott’s) 

56 

16.3 


b. Anterior marginal or posterior malleolar frac- 
ture associated with fracture of one malleolus 

16 

4.6 

C. 

Fracture of the astragalus 

1. Isolated 

29 

S.4 


2. Combinedt 

(23) 




Tntnl 

342 



(34 were compounded; 2 
were bilateral in the same 
patient) 


* The Mayo Clime . r .u c . malleolar 

t Combined astragalar fractures were associated with one of the ° ‘ 

fractures. These cases were so tabulated because the malleolar fracture 
nant injury. (April, 1933.) 


FRACTURES WITH DISPLACEMENT fPOTT’s FRACTURES) 

For convenience these classifications can be combined on a c 
basis and thus the relative frequency of certain types of fractuie 
compared at a glance. Clinically Pott’s fracture is a bimalleolar i ^ 
ture with displacement, or, as Platt has described it, “those frac ur 
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TABLE R' 

Comparison* of Frequekct of Certain* Ttpes of Fracture 


Tj*pe of Fracture 

Fresh Fractures 
139 Cases 

Old Fractures 
340 Cases 


Per Cent. 

Per Cent. 

Bimalleolar fractures with deformity 

20.1 

33.6 

Trimalleolar fractures 

16.5 

16.3 

Total Pott’s fractures 

36.6 

49.9 

Fracture of e.^emal malleolus alone 

20.9 

7.9 

Fracture of internal malleolus alone 

10.8 

6.1 

Fracture of the astragalus 

10.0 

15.1 

Compound fractures 

2.9 

9.9 


the lower 3 inches of the fibula, which are accompanied bj’’ rupture of the 
internal lateral ligament or fracture of theinternal malleolus, and in which 
there is the shghtest degree of deformity at the ankle-joint — either 
eversion alone or eversion combined \sith posterior displacement of the 
foot”. In this summarj’’ we shall, therefore, group aU bimalleolar frac- 
tures of this type together as Pott’s fractures. 


Tri-malleolar fractuLre of anMe 



The trimalleolar fracture, as identified and described bj* one of us 
(Henderson), consists of the clinical Pott’s fracture, as mentioned, plus 
fracture of the posterior malleolus with encroachment on the weight- 
bearing surface of the tibia. It is usually accompanied bj* posterior and 
upward dislocation of the astragalus which manifests itself clinically as 
posterior displacement of the foot. This is not a new tj'pe of fracture, but 
the term “trimalleolar” is new and is offered as a descriptive name for 
an old fracture. It seems to describe tersely the lesion present in one of 
the most serious and disabling fractures of the ankle joint. 
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'J’ho po.sforior margin of the weigh t.-ljcaring surface of the tibia, the 
poslerior malleolus, projecls well down over the posterior aspect of the 
astragalus and, in fact, is essential to prevent backward displacement of 
this hone. In addition, the astragalus is firmi}’’ connected with the ex- 
ternal malleolus (the lower tip of the fibula) b}^ a strong dense ligament, 
the posterior band of tlic external lateral ligament. This band never 
ruptures when injury is sustained, so that the astragalus and external 
malleolus are displaced together when fracture of the external malleolus 
takes place, d his helps to explain the more frequent association of frac- 
tures of the internal and external malleoli when the posterior malleolus is 
fractured. In fact it is justifiable, when definite posterior dislocation of 
the foot is present, to a.ssumc that there is a trimalleolar fracture of the 
ankle. 


CUINrCAL CON.SIDEUATIOjNS and TREATiMENT 

The diagnostic signs of uncomplicated fracture of the ankle are so 
obvious and so well known as to need no mention here. But a review of 
this t3"pc, with compai’ison of fresh and old fractures, emphasizes the im- 
portance of earl}'' accurate diagnosis. A certain percentage of fresh frac- 
tures gi\’es little e\'idence of deformity at the time of injury. Therefore, 
the pre.sence of pain and disability after an)'' injury to the ankle demands 
careful consideration to prevent mistaken diagnoses. Too often, per- 
manent disability maj'' follow injury casually dismissed as a “sprain" in 
which roentgenograms are not taken. The swelling that may develop 
shortly after injuiy may mask even considerable bony displacement. 

RECENT FRACTURES 

The treatment of recent fractures is essentially conservative. Iso- 
lated malleolar fractures without displacement may be adequately treated 
by splinting or strapping. But in cases of deformity the method of choice 
is manipulation into corrected position and complete immobilization in a 
plaster cast. 

Roentgenograms before and after reduction should always be taken 
in two planes. In the anteroposterior view the normal slight convexity o 
the weight-bearing surface of the tibia should fit accurately into t e 
normal concavity of the superior articular surface of the astragalus. ^ 
the lateral view the converse is true. The convexity of the superior 
articular surface of the astragalus should fit accurately into the concai e 
weight-bearing surface of the tibia. When these surfaces fit, as seen m 
the roentgenograms, the fracture is accurately reduced. 

In sixteen of our 139 cases of recent fracture of the ankle, open opera 
tion was necessary. The replacement of a malleolus, usually the interna 
malleolus, by suturing or by the use of bone screws was necessary m 
cases in which there was considerable irreducible displacement of the ra^ 
ments. Only one trimalleolar fracture was operated on. Even u it ^ 
siderable comminution of the weight-bearing surface of the tibia an i 
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resultant prolonged convalescence, an excellent result was ultimatel 3 ' ob- 
tained if the first reduction vas proper and the line for weight-bearing 
accurate. On the other hand, as will be shown, when considering old 
fractures, neglect of this earlj’- accurate reduction leads to prolonged or 
permanent disabilitj-. 


OLD FRACTURES 

Patients with old fractures of the ankle came to the CUnic because of 
pain, swelling, limitation of motion, deformitj^ or weakness, or combina- 
tions of these sj^ptoms. In the 340 cases in which there were 342 old 
fractures, operation was performed in 121 cases, osteotomj' of both 
malleoli in fortj', manipulation in sixteen, Achilles tenotomj' in fourteen, 
astragalectomj" in thirteen, removal of fragments or exostoses in twelve, 
“open reduction” in seven, wedge osteotomj' in five, arthrodesis of the 
ankle in five, amputation in five, and bone graft to the malleoli in four. 

In 219 cases conservative recommendations were made because the 
sj'raptoms were not severe or because the injurj' was so great that there 
was httle chance of improving function bj' surgical procedures. 

In manj' of the cases of old fracture roentgenograms had not been made 
at the time of accident or later. However, in all fairness to the phj'sicians 
who had seen these patients, there were manj' contributing factors, — such 
as inaccessibilitj' to roentgen-raj' equipment, and unwilfingness of patients 
to submit to the examination. Furthermore, in manj' cases there was 
evidence of such severe injurj' to bone that anj' tjqje of treatment would 
have given poor end results. Yet, even in cases of old fracture ^sith marked 
deformitj', it was often surprising, after treatment, to note the painless 
useful ankle which eventuallj' resulted after j'ears of disabiht j'. Improve- 
ment takes place slowlj' over a long term of j'ears, and what had at first 
seemed to be a permanent and extensive loss of function finallj' resolved 
into comparativelj' little loss of function. 

CONCLUSIONS 

This review of 479 fractures of the ankle, comprising 139 recent frac- 
tures and 340 old fractures, emphasizes once more the importance of cor- 
rect reduction to secure a sound useful ankle. Likewise it demonstrates 
that failure to effect perfect reduction through delaj' or failure to recog- 
nize the lesion inevitablj' leads to poor results and a high percentage of dis- 
abilitjL 

The trimalleolar fracture, in particular, with both lateral and pos- 
terior displacement of the foot if not reduced, is more likelj' to produce 
serious disabilitj' than is the bimalleolar tj'pe of fracture with onlj' lateral 
displacement. Posterior displacement of the entire foot causes grave in- 
capacitj' if uncorrected, and, even with operation later, its evil results are 
seldom rectified. Unlike the trimalleolar, the old bimalleolar fracture 
with valgoid deformit j- can often be successfullj' corrected bj' osteotomj- if 
diastasis with injurj' to the outer border of the tibial pilon is not present. 
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The injuiy referred (o is produced by diastasis of the tibia and fibula, 
with resulting rupture of the tibiofibular ligament and perhaps injury to the 
external margin of t he tibia. T'hc normal relation between the astragalus 
and the weight -bearing surface of tlie tibia is disrupted and, even with late 
corrective operation, there is a low percentage of satisfactory results. 

We see, therefore, that corrective surgical measures on the improper re- 
sults from old fract ures of the ankle arc far less important than early, ac- 
curate reduction followed by careful, adequate immobilization, and that 
the patient’s ultimate happinc.ss depends most on the plysician who cares 
for him at the time of his injuiy. 
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RECURRENT DISLOCATION OF THE JAW * 

BY LEO MAYER, M.D., XETY YORK, X. Y. 


Under this title two distinct pathological lesions have been included 
in the past, — one of them a genuine dislocation, the other an internal 
derangement usually associated Mith an abnormality of the interarticular 
fibrocartilage. Failure to analj’^ze cases carefully has resulted in consider- 
able confusion as emphasized by the number of different procedures, both 
non-operative and operative, which have been recommended for the cure 
of the condition. 

Manj^ patients complain of a slight sensation of snapping in the 
region of the temporomandibular articulation. This sj'mptom has fre- 
quentlj' been considered a neurotic manifestation. So far as can be de- 
cided from the superficial study accorded these cases, there is no specific 
pathology to explain them. They are usuallj^ cured bj' temporary fixa- 
tion of the jaw, either by a bandage or splint. In a larger group of cases 
snapping is definitelj"- due to malocclusion of the teeth and is readil5^ cured 
either by filing down the offending molars or by other adjustments of the 
teeth. After excluding these two groups of cases, there remains a third 
group which is not due to neurotic tendencies or to malocclusion of the 
teeth, but to some intra-articular peculiarity of the temporomandibular 
articulation itself. It is with this group that this paper deals. 

It is unnecessarj”^ to review in detail the anatomy of the temporo- 
mandibular articulation. It consists essentially of the condylar process 
of the jaw articulating vith the temporal fossa of the temporal bone. 
The fossa is bounded in front bj'' the eminentia articularis which nor- 
mally forms a sufficient projection to prevent undue excursion of the jaw. 
Lying between the condjdar process and the temporal fossa is the inter- 
articular fibrocartilage, — a thin, fibrous plate which is attached quite 
closely to the condyle of the jaw and divides the articulation into a larger 
upper portion and a smaller lower portion. Both of these are lined with 
synovial membrane. Anteriorlj^ the external pterj'^goid muscle is attached 
to the interarticular fibrocartilage. The joint is closed by a capsule which 
is reinforced by a number of accessory ligaments. 

During the past few j^ears it has been the author’s good fortune to 
study five cases of slipping at the temporomandibular articulation. Oper- 
ative procredures were carried out on four of these patients, affording him 
an unusual chance of stud}ing accurately the underljnng pathology. In 
three of the patients this was seen to be a genuine dislocation of the condjde 
of the jaw. When the mouth was opened, the cond3'le slipped fon\'ard 
over the eminentia articularis, lodging in an anterior position. In the 
fourth case no such dislocation occurred; the lesion was due entireh' to an 

*Read at the .Annual jMeeting of the .American Orthopaedic .Association, tVashincton. 
D. C., May 9, 1933. 
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abnormal laxity of the 
interarticular fibro- 
cariilage. This case 
was treated simply by 
the removal of the 
meniscus, a method 
already practised by 
Ashhurst, Dufour- 
mcntel, and other 
surgeons. The other 
three cases, in which 
an actual dislocation 
occurred, required a 
more radical pro- 
cedure. 

Two methods 
for the cure of reciir- 
i-ent dislocation have 
already been pub- 
lished. First, that 
of Nieden, consisting 
of the transplanta- 
tion of a strip of the 
temporal fascia, 
which is attached to 
the cond3de of the 
jfiw with sufficient 
tension to prevent 
the dislocation from 
recurring. Second, 
the method proposed 
by Konjetzny, in 
Avhich the interarticu- 
lar fibrocartilage is 
freed posteriorly and 
is lodged in the an- 
tei-ior portion of the 
joint in such a way 
as to form a buffer 
preventing the dislo- 
cation. Although 
both authors have 

reported satisfactory 
Second step of bone-block operation. The superficial , •. geemcd 

temporal vessels have been ligated, the nerve retracted results, 
posteriorb". The portion of the zygoma to be resected has that the disloca- 
been shaded. The interarticular fibrocartilage is shown in ^nidrl best be 

black. 



Fig. 2 
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prevented bj' the 
bone-block method 
wliich has been so 
effective in overcom- 
ing genu recur\’atum 
and drop-foot, since 
this method would 
actually correct the 
pathology, — namel 3 ’^, 
the excessive shallow- 
ness of the temporal 
fossa. 

The operation is 
best performed under 
local anaesthesia. 
It is done through a 
two-inch horizontal 
incision running 
along the zj’'gomatic 
process almost to the 
external auditor}’- 
meatus, then gentlj-- 
upward and back- 
ward over the base 
of the pinna of the 
ear (Fig. 1). This 
incision was at first 
believed to be origi- 
nal, but it has ahead}’ 
been used by Bur- 
dick, though not pub- 
lished by him. It 
has the advantage 
over the short hori- 
zontal and angular in- 
cisions of INIurphy, 
Henderson, and 
others in that it gives 
an unusually good 
approach to the 
joint. This is done 
by turning the pinna 
of the ear downward, 
thus exposing the 
zygomatic process 
from its base 



Fig. 3 

Third step of the bone-block operation. A portion of 
the zygoma has been resected exposing the entire tem- 
poromandibular articulation. The interarticular fibrocar- 
tilage has been removed. 



Fourth step of bone-block operation. The bone graft 
has been mortised into the temporal bone just anterior to 
the eminentia articularis. The projecting portion of the 
bone graft has been shaded. 
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posteriorly to ;i point anterior to the toinporoniandibular joint (Fig. 2). 
J his aj)proach has one di.sadvanla.ge; it nccossitate.s the division of the 
superficial temporal vessels, which run vertically just anterior to the ear, 
and also necessitates strong retraction of the superficial temporal nerve, 
a branch of the fifth cranial nerve suppl 5 dng sensation to the lateral por- 
tion of the forehead. Jilven though the nerve is cut or injured, however, 
the sensory lo.ss is so slight as to bo of little practical significance. About 


one inch of the zygomatic procc.ss is cut away with the motor saw or with 
anj'- suitable bone-cutting instrument (Figs. 2 and 3). This at once 
e.xposcs the temjmromandibular joint . The capsule of the joint is divided 
by a trans\'orsc incision or bj” a lrans\'crsc combined with a vertical. It 
is then possible to stud}' the exact pathology of the particular case. The 
patient, is asked to open the mouth and during this act the motions of the 
condyle and of the interarticular cartilage can be accurately observed. 
In one of the four cases operated upon the pathology was due entirely to 
a loose cartilage and as soon as this had been removed the snapping 
stopped. In the other three cases, despite preliminaiy removal of the 
meniscus, the cond 5 dc could be seen slipping forward over the eminentia 
articularis as the mouth was opened. To prevent the slipping from occur- 
ring the resected portion of t he z)'gomatic process is utilized as a bone graft 
and inserted just anterior to the eminentia articularis. A vertical groove 
exactly corresponding in size to the width of the bone graft is cut in the 
temporal bone. Its depth should correspond to the thickness of the graft 
(usuall}’’ about one-eighth of an inch). Tire groo^m is about one-half 
an inch long, permitting one-half of the graft to project downward (Fig. 
4). In cutting the groove, the edges should be made slightl}'' oblique so 
that the graft Avill be firml}'’ mortised in place AA’hen driA'en into position. 
No fixation sutures are necessary. When the graft is in place the patient 
is again alloAved to open the mouth and if the technique has been correct a 
slipping will be prevented by the bone graft. The operation is then com- 
pleted by a careful suture of the capsule of the joint, closure of the fascia 
and of the skin. That portion of the zygomatic process AA'hich a'OS 
resected for the exposure of the joint is usually just the right size for tm 
bone block. It is unnecessary to replace the resected zygoma since t ns 
defect is not noticeable either in the appearance of the face or the 
tion of the jaAv. Great care must be taken in this operation, as in a 
operations on the temporomandibular joint, not to injure the 
the .facial nerves AA'hich cross upAvard oAmr the anterior portion o 
zygomatic process. Morris has pointed out that, since these branches aie 
running deep to the fascia, injury can be made less probable by thorougi 
retraction of the temporal fascia. At the conclusion of the operation^n 
plaster-of-Paris helmet, completely encasing the head, is applied so as^^^ 
preAmnt motion of the jaAv until the graft has healed in place. 
immobilization of from four to six AA'eeks has proAmn adequate, 
tients are gnmn a liquid diet for the first ten days. It has not been 
sary to remoAm teeth for feeding, since the plaster, though snug, pe 
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the passage of a glass tube between the teeth. After ten da5's the patients 
are able to open the teeth sufficientlj’’ to eat soft food. 

Thus far the bone-block method has been used in three cases. In all 
three the condition of slipping caused marked disabilit}^ not alleidated by 
careful non-operative treatment. In all three cases the bone-block 
method has been successful. 

A sjmopsis of the three cases follows: 

C.-iSE 1. K. F., No. 15191, aged twenty-seven years, was admitted July 19, 1927, 
discharged September 2, 1927. For many years the patient had had a recurrent disloca- 
tion of the left jaw which occurred whene\'er he laughed or ya%vned and frequenth' during 
the act of eating. Pain was a comparatively slight sjTnptom, hut the patient was much 
annoyed by the loud snapping sound and the necessitj' of reducing the dislocation. 
Examination showed nothing abnormal except a dislocation of the jaw whenever the 
patient opened his mouth. A bone-block operation was performed July 27, 1927. The 
plaster was removed August IS. The patient was given phj-siotherapy and allowed to 
leave the hospital September 2. Two years later there had been no recurrence of the 
dislocation ; there was almost normal motion of the joint. A small area of hyperaesthesia 
over the lateral aspect of the left forehead was still present. 

Case 2. B. S., No. 17221, aged twenty-two years, was admitted Januarj- 26, 1928, 
discharged Februarv' 7, 1928. Onset of condition occurred three years before without 
any apparent cause. The patient complained chiefly of pain in the region of the left 
temporomandibular joint. A few months later the first dLdocation was noted. Recur- 
rences then became more and more frequent, and at the time of the examination the 
patient was having a dislocation almost evert* day. Examination was negative except 
for tenderness in the region of the left temporomandibular joint. IVhen the patient 
opened the mouth the condyle slipped out of the temporal fossa. A bone-block operation 
was performed Januarj* 27, 1928. At follow-up, one j*ear later, the patient reported that 
there had been no recurrence of the dislocation. For several months there was a restric- 
tion in the motion of the jaw limited not onlj* to opening and closing, but also to lateral 
motion. This graduallj* disappeared b>* means of exercises and manipulation until one 
year after operation there was normal motion of the jaw. 

Case 3. G. S., No. 42025, aged twentj*-six j'ears. For manj* j*ears the patient has 
been suffering from a shpping of the left temporomandibular joint. During the last few 
months slipping has occured each time the patient opens her mouth, causing her great 
pain and discomfort. Examination shows tj*pical dislocation of the mandible whenever 
the patient opens the mouth. This is confirmed bj* roentgenograms of the mouth with 
the joint closed and open (Fig. 5). A tj'pical bone-block operation under local anaesthe- 
sia was performed on March 20, 1933. Immediateh* after the bone block had been mor- 
tised into position the patient was unable to dislocate the jaw. Plaster-of-Paris was 
removed after fom weeks. Roentgenograms showed good position of the bone block 
(Figs. 6 and 7). Three months after operation the patient was able to open the mouth to 
the normal limit. She had no pain and there had been no reciurence of dislocation. 

The fourth operative case, in which the lesion was entirely confined 
to the interarticular fibro cartilage and was cured b\* the removal of the 
cartilage, is as follows: 

C.ASE 4. E. E., No. 24357, aged eighteen j*ears, was admitted .September 16, 1929, 
discharged September 27, 1929. For one and a half j*ears the patient had been complain- 
ing of a clicking in the region of the right temporomandibular joint, occasional inabilitj* 
to open or close the mouth, and pain in the region of the joint. The patient believes that 
her sj'mptoms started when she was given a hard slap on the right side of the face. Im- 
mediately following the blow she was unable to close her mouth and felt severe pain in 
the region of the temporomandibular joint. Bj* pushing the jaw toward the right side 
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KodiilKwioHmiii of Cii.so li, foui' inoiillis nflor o|)cniUoii, witli (.ho llocihKoiiogriiin of C'liso li, four nioiith.s lifter operation, with the 
iiioulh rloseit. 'I'hn ilcepening of the temporal fosmi by means of tlic mouth open. It is scon that the bone block effectually prevonl.H the 
bone block is clearly seen. condyle of tho jaw from cliHlocating. 
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slio was a!)lc to close it. Since (Iiat time tlie sli|)ping liad become more and more 
frequent. 

f'jX.nniination sliowccl no al)normalif.y except a Hnai)ping sen.sation in the region of 
the right. lcmi)oronian(Iil)nlar joint when llic nioiitli was opened and clo.sed. The patient 
voluntarily could make the j.aw lock and tlicn rclc.'isc it. No definite dislocation could 
he palpated nor could it. he demonstrated hy rocnlgcnograrn.s of the joint. An operation 
wa.s j)erfr)rmod So/)temher IS, 1920. On opening tlie joint the intcrarticular fibrocarti- 
lage was found det.'iched in huge jnirt from the condjde. 7'his gave it an abnormal de- 
gree of mobility. It was readily removed by cutting its anterior and posterior attach- 
ment to the condyle, 'riic temporal fo.ss!i appeared to he normal. After removal of the 
cartilage the patient could oi)cn and close tlie mouth without any snapping. Plaster-of- 
I’aris was ;ij)j)licd .as in the honc-hlock operations and left in place for three weeks. 
'J'here has been no recurrence of the snapping; pain disappeared and has not recurred. 

.SUM.MAnV 

Intractable slipping at (he (emporoinanclibular articulation maybe 
due eitlicr to a lesion of (he interaiiicular fibrocartilage — corresponding to 
a lesion of (he internal meniscus of the knee — or to an actual dislocation 
of the cond3dc u’hich slips forward over the eminentia articularis. The 
former group can be cured b}" (he simple removal of the meniscus. For 
curing the latter group, a new operation is described, consisting in the 
construction of a bone block just anterior to the eminentia articularis. 
Four cases of cure are cited, — one of the first group, three of the second. 
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INSTABILITY OF THE KNEE JOINT DUE TO INJURY OF 
THE ANTERIOR CRUCIAL LIGAMENT 

A Report of Eleven' Operated Cases * 

BY ARTHUR KRIDA, M.D., F.A.C.S., NEW YORK, N'. Y. 

Injuries to the crucial ligaments are sustained when the knee is 
subjected to gross dislocation or subluxation, or bj-- the exaggeration of 
the tjT^e of traumatism that produces injuries to the semilunar cartilages. 
Either or both ligaments may be the seat of rupture, or the traumatism 
maj' result simply in attenuation and stretching. Injurj’- to the anterior 
crucial hgament is by far the more common, onlj*^ a few cases of posterior 
crucial injury ha\Tng been reported in the hterature. 

That recovery from such injuries may result in a functional!}'- useful 
and stable joint admits of no question. It must be assumed that when 
such functional recovery occurs the stabihty of the joint is determined by 
the integrity of the quadriceps extensor muscle and its fascial expansions. 
Therefore it should be stated that cases of acute injuries to these ligaments 
are not suitable for plastic repair. 

Not infrequently, however, following such an injury, the knee joint 
becomes the seat of a chronic instability. The instability maybe general 
in character, — that is, in the lateral as well as in the anteroposterior planes ; 
or the instability may be specific vith regard to the particular ligament in- 
volved. The characteristic instability associated with injury to the 
anterior crucial hgament consists of the abihty to displace the tibia 
forward on the femur in the attitude of extension or of shght flexion. The 
characteristic instabihty associated -with damage to the posterior hgament 
consists in the abihty to shde the tibia backward on the femur in the 
flexed position. 

A patient vdth a chronic knee-joint instabihty based upon such 
injuries is very much disabled. The usual alternatives -nith which he is 
faced are: (1) permanent brace wearing; (2) arthrodesis; (3) the prospect 
of operative reconstruction of the damaged hgament. 

The historical summary of the attempts at surgical repair of these 
hgaments prior to 1917 is contained in the paper of Hej' Groves.' These 
consist in the main of direct suture of the hgaments or of the reattachment 
of avulsed bony fragments bearing the hgament. In 1917, He}* Groves - 
described a fascioplastic repair based upon entirely new conceptions. 
The principles involved in the Hey Groves operation consist of : (1) the use 
of fascia lata to replace the hgament; and (2) the firm anchorage of the 
reconstructed hgament in bone tunnels drilled through the femur and the 
tibia. In the writer’s opinion, these principles have sen-ed to establish 

• Read before the American Orthopaedic Association at Washington, D. C., Mav 1 1 
1933. 
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firmly (he operative treatment of 
(he.«e injuries. 

The Ilcy Groves operation for 
the repair of (lie anterior crucial liga- 
ment is (lone through a J-shaped 
inci.sion, the long arm extending 
upwai’d on the lateral aspect of the 
(higii and the curved portion cutting 
acro.ss the anterior joint structures. 
A one-quarter-inch drill hole is made 
in the outer condyle of the femur to 
emerge in the intercondyloid notch. 
A similar drill hole is made in the 
inner tuberositj’’ of the tibia to 
emerge somewhat anterior to the 
normal site of the insertion of the 
anterior crucial ligament. A long 
strip of fascia lata, about one to one 
and one-half inches in width, is then 
reflected downward and allowed to 
remain attached at its lower pole. 
This is introduced into the joint and 
is then passed through both diil 
holes and, with the knee in slight 
flexion and the fascial strip under 


Fig. 1 tension, is attached to the periosteum 

General utility incision for explora- tibia. Ahvyn 

tion of knee joint. ^ ^ 

the operation by using a somewhat longer strip of fascia and, aftei , 
to the tuberosity of the tibia, reflecting the end of the fascial strip 
onto the inner condyle of the femur, thus reconstructing an m e 


lateral ligament. _ . , 

The writer's experience has been entirely with the repaii o ^ 

terior crucial ligament, no case of posterior crucial ligament 
under his observation. The above described combine opeia 


been modified by the writer in the following manner, o-pneral 

(1) . The joint is opened by what has been described as a » 
utility incision for the exploration of the knee joint.** T ns 

gins in the mid-line well above the patella, curves ‘ 

inner border, and passes downward along the side of the pa e ai 

The capsule is opened in the same plane. _ 

(2) . The fascia is secured through a separate incision 


side of the thigh. ligament 

(3). The method of attaching the reconstructed lateral 

to the condyle is a modification of the Alwyn Smith proce 
of fastening it through drill holes, this strip is anchore 
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Kn('(! joint, exposed, sliowini' thinned, fniyetl-mit, anterior crucial A. lonj' strip of fascia lata is secured and al- 

liKi'incnt. lowed to remain attached at its lower polo. 




Course of fascial strip tlirough bone tunnels of knee joint. 
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subperiosteally. Two small transverse incisions are made down to the 
bone and the periosteum between them is lifted up. The strip is passed 
through the incisions beneath the periosteum, and sutured to the soft 
parts. 

The after-treatment consists of relative immobihzation in a Thomas 
splint with the knee in slight flexion. Exercises of the quadriceps are en- 
couraged from one week after the operation The patient begins to 
mobilize his knee at the end of four weeks and is allowed to walk without a 
brace or other support at the end of six weeks. 

During the last eight years, the author has operated upon eleven 
patients for the reconstruction of the anterior crucial Hgament. The 
youngest patient was eighteen ; the oldest, forty-three. There were ten men 
and one woman. All the patients except two were very' much disabled 
prior to operation; in general they required the use of a brace or were able to 
get about onlj' with the aid of a stick. In one case the ruptured hgament 
was discovered during an exploratory' operation for internal derangement; 
one other patient had a “trick knee”, — he could voluntarily shde the 
tibia forward upon the femur to the extent of one inch, although the knee 
was otherwise stable and did not require the use of a support. Two cases 
presented the additional sj-mptom of hj-perextension to about twenty- 
five or thirty' degrees. 

There were no infections nor any' postoperative compfications in the 
series. At operation, the anterior crucial hgament was found to be com- 
pletely ruptured in three cases; in the remainder, varying degrees of 
attenuation and relaxation were noted. 

In discussing the results obtained in this series, it maj' be stated that 
the evaluation of a result should not ordinarilj' be made under six months, 
since these knees improve in range of motion and in strength up to that 
time, and even later. One case is classed as a failure, — a confirmed com- 
pensation case, in which the patient was a negro thirty'-six years of age 
who had worn a long brace for two y'ears, and whose knee joint presented 
moderately advanced osteoarthritic changes. Even though he obtained 
a good range of motion and a stable knee, he continued to complain of 
disabflity, and the result was therefore classed as a failure. One patient 
left the country' at the termination of his hospital staj', which happened 
to coincide with a lump sum settlement of his case. It has not been 
possible to follow him. One patient was operated upon ten weeks ago, 
and the operation promises to be successful. 

The remaining eight cases are classified as good results. The patients 
have stable, painless knees vith substantially complete ranges of motion, 
except one in whose knee flexion is limited to fifteen degrees bej'ond a 
right angle at the end of one year. As a further illustration of the general 
efficacy of this operation, the two cases presenting well marked hyperex- 
tension may be mentioned. This distortion, ordinarilj' difficult to relieve 
bj' operative measures, was completely' controlled in both cases. 

In conclusion, it maj' be said that the anterior crucial ligament 
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plays a vital role in tho type of knee-joint, instability here described. 
The operation for the reconstruction of that structure is apparently ac- 
companied hy no more risk than obtains in the average operation upon 
the Icnee joint,. ’’I'he results of the operation are sufficiently encouraging 
to warrant tho statement that any patient of suitable age, with a grossly 
unstable knee joint, of traumatic origin, and without too pronounced 
secondary changes in the joint, can l)o given a reasonable assurance of 
relief from his disability. 
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FRACTURES OF THE HUMERAL CONDYLES IN CHILDREN * 

BY J. S. SPEED, M.D., AND H. B. MACEY, M.D., MEMPHIS, TENNESSEE 

Some very interesting facts have been brought out by a study of the 
results obtained in the treatment of a series of approximated 120 fractures 
of the humeral condyles in childhood which occurred before the ossifica- 
tion of the epiphyses at the lower end of the humerus. The cases were 
seen either at the time of the acute fracture, or in later life because of 
complications which impaired the use of the arm. 

The type of fractures included are only those of the internal and ex- 
ternal condjdes, the detached fragment carrAfing with it the trochlear or 
capitellar portion of the articulation. Avulsions of the internal epicon- 
dyle are also included, as the problems involved in their treatment are es- 
sentially the same. They are to be clearly differentiated from the usual 
supracondylar fractures, so common in children, which offer an entireh* 
different problem, both as regards the treatment and the results obtained. 
This distinction between coBdylar fractures and supracondylar fractures 
of the humerus is just as %'ital for a true understanding of the problems 
involved in their treatment as that between central fractures of the neck 
of the femur and trochanteric fractures. 

If a supracondylar fracture is reasonablj' well reduced, union takes 
place with verj' Uttle, if anj’-, Umitation of function in the joint or dis- 
turbance in the future gro’ndh of the epiphyses. 

Experience has shown us that such is not the outlook for condjdar 
fractures. Non-union or malunion of the detached fragment is almost 
universal with the ordinary' closed reduction. This is followed b 3 ' a 
sequence of complications. Increasing deformitj' and distortion of the 
elbow joint occurs, due to the failure of the affected condjde to develop 
because of delaj^ed or arrested epiphj’-seal growth. The result is a cubitus 
valgus or varus deformitj’’ and an unstable joint which often becomes pain- 
ful after use and in later j^ears is frequentlj’ associated with a delayed 
ulnar pals 5 ^ Limitation of motion is the rule in the earh' j'ears following 
the fracture and maj’- persist, although man}'' cases develop a full range of 
motion. 

If these comphcations are to be avoided, immediate accurate reduc- 
tion of the fracture with close coaptation of the fractured surfaces must be 
accomplished; otherwise the nutrition of the fragment is impaired and 
distortion of the epiphj'sis is unavoidable. 

There are certain factors connected with condj'lar fractures which 
necessitate a clear view of the fragments to insure a proper reduction, and 
some dependable tj’pe of internal fixation to maintain this position once it 
has been secured. These factors are as follows; 

* Read at the Annual Meeting of the American Orthopaedic .Association, Washington, 
D. C., May 11, 1933. 
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Al Inched lo the iiilornnl coiulyles nnd external condyles respectively 
arc thosironf!: flexor and extensor group of forearm muscles. When either 
condyle loses its bony anchorage the pull of these muscles displaces it, 
often turning the condyle cml over end and rotating it, if the fracturing 
force is strong enough lo cany the forearm into c.Ytrcme abduction or 
adduction. In such cases it is impo.ssiblc to replace the fragment in its 
proper position ly any typo of closed manipulation. Success depends 
upon a clear view of the entire articular surface of the humerus and free 
acce.ss to the fragment, which must be turned and manoeuvered about, 
and fitted back into its proper po.silion like the pieces of a jig-saw puzzle. 
The pull of the attached muscles often makes this difficult even under 
direct vision. When the reduction is obtained, its insecurity and the ease 
with which the fragment is displaced can be demonstrated bj" putting the 
attached muscles under Icn.sion b}”^ .slight movement of the forearm. The 
least pull displaces the fragment. A stud}' of the subsequent results in 
these fractures has shown that even minor displacements of the condyles 
arc incompatible with satisfactoiy function, — malunion, non-union, and 
growth disturbances impairing the future use of the joint. It is necessary, 
then, to use some ty'pe of dependable internal fixation which will not al- 
low the fragment to slip and which will hold the fractured surfaces in close 
apposition if proper union is to be obtained. 

We have tried many tj'pes of internal fixation, including absorbable 
sutures, steel wire, bone screws, etc., but have found that the simplest and 
most reliable is the ordinary wire nail. It fulfills all the requirements for 
fixation, is easil}' inserted, apparently does not materially damage the 
epiphyseal area, and can be easily removed with local anaesthesia at the 
end of a few weeks when union is solid enough to maintain position. 

It is necessary in many cases to drive the nail through the epiphyseal 
growth line. In such cases the theoretical objection cannot be denied that 
it is undesirable to leave a foreign body through the epiphysis for so long a 
time. Practically, however, no irregularity in growth or premature 
ossification of the epiphysis has been observed following the use of the nai . 
Certainly, as far as the future fate of the epiphysis is concerned, the a 
vantages attained by prompt and accurate union of the condyle great y 
outweigh any damage that the nail may do. . j • 

In order to insure a better understanding of the problems involve m 
treating these fractures, it will be helpful to give a brief description o e 
muscular attachments to the humeral condyles and a resume of the ages a 
which ossification of the various epiphyses takes place. 

The lateral epicondyle appears at the thirteenth year, and fuses a 6 
sixteenth or seventeenth year. It gives attachment to the radial co a era^ 
ligament and to the tendon of the common origin of the supinator onoUS 
and to the following extensor muscles; 

1. Extensor carpi radialis longus. 

2. Extensor carpi radialis brevis. 

3. Extensor communis digitorum. 



FRACTURES OF THE HUMERAL CONDYLES IN CHILDREN 


905 


4. Extensor digiti quinti proprius, which arises with the extensor 
communis digitorum. 

5. Extensor carpi ulnaris. ' 

The capitellum appears at the end of the second year, extends medial- 

ward to form the chief part of the articular end of the bone, and fuses at 
the sixteenth j’ear. 

The anconeus arises from the back part of the epicondjde and con- 
dyle. 

The medial epicondyle appears at the fifth year and fuses at the eight- 
eenth j^ear. It gives attachment to the ulnar collateral hgament, prona- 
tor teres, and to a common tendon of origin of the following flexor muscles: 

1. Flexor carpi radialis. 

2. Palmaris longus. 

3. Flexor sublimis digitorum (humeral head). 

4. Flexor polhcis longus (maj’’ arise from medial epicondjde). 

5. Flexor carpi ulnaris (humeral head). 

The center for the medial part of the trochlea appears about the 
twelfth year and fuses at the sixteenth year. 

For convenience of description and studj*-, the fractures have been 
grouped into the following classes: 

1. Incomplete fractures of the internal and external condyles with- 
out displacement. 

2. Fractures of the condyles with displacement, treated by closed 
reduction. 

3. Reconstruction operations for the relief of disabilit}’’ following old 
fracture. 

4. Fractures of the condyles with displacement, treated by dela 3 ^ed 
open reduction (after three weeks). 

5. Acute fractures of the condjdes with displacement, treated bj^ im- 
mediate open reduction and internal fixation. 

6. Avulsions of the internal epicondyle: 

a. Treated by closed reduction. 

b. Treated b}’’ open reduction and internal fixation. 

c. Late cases treated by removal, ulnar nerve transplantation, 
etc. 

INCOMPLETE FR.VCTURES OF THE CONDYLES WITHOUT DISPLACEMENT 

NINETEEN C.ASES 

This group was included for studj’- because it was thought that these 
cases might help in determining the true cause of the various complica- 
tions so common in complete fractures with displacement. The patients 
were followed and checked bj' roentgenograms for a sufficienth* long period 
of time to warrant the belief that a perfect functional result was to be 
anticipated. We have recentlj- been fortunate in getting a number of the 
patients back for a check-up after periods of from two to twelve j'ears. 
All of them have shown perfect anatomical and functional results and in 
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Fig. 2 

Case 1. Ten months later. Non-union lyith epiphyseal changes. Poor func- 
tional result. Illustrates uncertainty of closed reduction. 


no case have late roentgenograms shown any irregularit}’^ in epiphyseal 
growth or premature ossification of the epiphj'ses It is to be concluded 
then that it is not the dissolution' of bony continuity that produces the 
epiphyseal changes seen in the types of fractures t\ith displacement of the 
fragments. Further reasoning would indicate that, if we were able to 
replace accurately the displaced fragments immediate^ after the injurj'^, 
we could expect to obtain very much the same satisfactory'' results. 

COilPLETE FR.ACTURES OF THE CONDYLES WITH DISPLACEMENT, TRE.ATED 
BY CLOSED REDUCTION FIFTY-NINE C.ASES 

This group, by far the largest, includes all of our own acute cases 
treated by closed reduction, and all those cases treated in the acute stage 
elsewhere and coming to us later because of unsatisfactory results. 

It has been aptty said that we learn most by our own mistakes and 
the poor results of others. If so, this group should be a storehouse of in- 
formation. It is true, of course, that we do not know how many' good 
results may' be obtained elsewhere by' the closed method, for we naturally' 
never see them, but it is certain that there must be something wrong with 
a method that produces so many bad results. 

Our own experience with the closed method in acute cases leads us to 
believe that the percentage of good results is relatively' low, and that those 
cases that come out satisfactorily' are more the result of good fortune than 
good management. 
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Fig. 4 


Case 2. Two and one-half j'ears later, shomng bony union, but with epiphyseal 
changes and some distortion of the capitellum. 

The conclusions from a studj' of the acute group may be summarized 
as follows: Cases where the detached condyle is only moderately displaced 
and not rotated can frequentlj' be reduced satisfactorily and a good result 
obtained. However, subsequent displacements of greater or lesser extent 
are liable to occur; if so, we are all human enough to accept it, hoping that 
the result will not be so very bad. Even if we have the courage to advise 
open reduction after ten days or two weeks, valuable time has been lost. 
If there is wide separation of the fragments accompanied bj' rotation or 
tumbling end over end, closed reduction is extremely difficult or impossi- 
ble, and the average case will be reduced with inexcusable displacement 
and irreparable damage to the elbow joint. Of course, the competent 
surgeon wiU not accept such a result, and when he finds the closed reduc- 
tion unsuccessful will do an open reduction then or a few days later, but 
he should be aware at the beginning of the difficulties of reduction and the 
probabilitj’’ of subsequent displacement with the closed method and not 
waste time attempting it. Exceptions prove the rule. There were a few 
such fractures in this series that were reduced and good results obtained 
without open reduction, but this procedure is certainl5- not to be ad- 
vocated. 

The next group are those cases which come in late, several weeks or 
months after the injurj', with onlj- a moderate displacement. In these it 
is questionable whether a better result will be obtained b}’ leaving them 
alone or b}' doing a delaj-ed reduction. Subsequentlj- it will be shown 
that delaj'ed open reductions are far from satisfactorj"; union in good posi- 




T^a?condy\efuea\ld b^open reaction. Perfect reduction. 

Internal fixation with wire nail. 




Fig. 7 

Case 3. Two years later, showing slight irregularity in e.xternal cond 3 ’le, but 
normal growth. No epiphj-seal disturbance; e.xcdlent function. 

tion can be secured, but subsequent epiphyseal changes are common. If 
the fragment is united in reasonably good position it is probabl}'- better to 
leave it; if it is not united, or if it is in malposition, the result can be im- 
proved by open reduction. 

The group which is by far the largest includes all those cases in which 
the patients come in years after the fracture, seeking relief for disabilities 
and deformities which have resulted from unsuccessful closed reductions. 
They consist of non-unions and malunions of either condyle, often with 
extreme deformity. While many of the elbows are relativelj'- satisfactorj’- 
for light use, anj-^ unusual exertion or trivial injurj’- produces pain and 
tenderness about the joint. This is easily understood from a studj^ of the 
roentgenograms which show distortion of the joint, condyles displaced 
with fibrous union, or complete non-union with marked retardation of 
growth on the affected side of the humerus. Motion is usualh’ very much 
restricted in the early years following the fracture and this may persist 
into adult life, particularlj’’ when malunion has resulted. In man3' other 
fractures, however, the range of motion graduallj^ increases until in adult 
life it maj’’ equal that of the normal joint. It is surprising sometimes 
to see joints which, in the roentgenogram, look hopelessl}' distorted, 
moling painlesslj' through practically' the normal range of 
motion. 
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Miiny pjilionts with oxf rcmo cubit us valgus deformities and ununited 
or nialuniled external condyles, who came in for the relief of a delayed 
ulnar neuritis, were so well satisfied with the use of the elbow that no 
treatment of the bony deformity was sought or considered advisable. 

lU'X’O.N'.STIUJCTIOiV OI’EBATIONS 

In those cases, hf)we\’or, where there was persistent pain and instabil- 
ity of the joint or where motion w.as .scriouslj’’ impaired, some type of 
reconstruction oj)cration was nece.ssaiy. The indications for such 
operations were as follows: 

1. Deformity. 

2. (.'ontinuous pain or recurrent attacks of pain following unusual 
exertion. 

3. Instability, rarely seen. 

4. Limitation of motion. 

5. Dcla.yed idnar neuritis. 

A simple wedge-shaped supracondylar osteotomj'^ is sufficient to correct 
the deformity'^ in certain cases where the fractured condyde has united in 
good position with satisfactoiy motion, but where an inequality in the 
growth of the condyles has resulted from an epiphy’^seal disturbance. 

Complete removal of a detached external condyde in an adult, where 
the rest of the joint, was normal, has given good results in several cases, but 
should be combined with a transplantation of the ulnar nerve at the same 
time, because tliere is usually’’ already'- present a cubitus valgus deformity 
which may’’ increase after the operation. Removal of the condyde should 
never be performed in children or in adults without careful consideration 
of -what the future effect on the joint would be. It has the advantage o 
simplicity and is useful in certain cases, but in most instances a reconstruc- 
tion operation for the purpose of preserving and reuniting the condyle is 
the rational procedure. When the external condyle is detached in chi 
hood it continues to grow and, if contact is maintained with the hea o 
the radius, a good articulation is developed. In such cases the stability 
the joint may depend in a large measure upon the external condyle, an i 
must be preserved. This can be done and the valgus deformity 
corrected by freshening the old fractured surfaces on the condyle an ^e 
humerus and restoring the fragment to as nearly its normal 
possible. It is held in position by an autogenous bone nail, or ot lei 
of internal fixation, and union is assisted by an osteoperiosteal gra 
along the posterior lateral side. If the fragment cannot be broug ^ 
sufficiently to correct the valgus deformity^ it can be united at t ™ ^ 
advantageous position and an osteotomy done above the inteina co 
to restore the alignment of the joint. Several operations o t le 
described were done with excellent functional results. 

Arthroplasty is indicated as a reconstructive measure -^Uien i ^ 
serious impairment of motion, or where there is so much dis or 
damage to the joint as a whole that it is reasonable to anticipa e * 
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Case 4. Late result in fracture of external condyle treated by closed reduction; 
non-union ^-ith deformitj' of joint. Such results are preventable by immediate 
open reduction. 

sistence of pain or a recurrence of limited motion if other types of recon- 
struction work are done. Arthroplasties are contraindicated in children 
or in cases where the detached fragment e.xtends so high on the humerus 
that sufficient breadth of surface to secure a stable joint cannot be pre- 
served in remodeling the lower end of the humerus. The results from 
arthroplasty in properly selected cases are most gratifjdng. 

TRANSPLANTATION OF THE ULNAR NERVE FOR DELAYED ULNAR NEURITIS 
Delayed ulnar neuritis, or palsj”-, is a rather frequent complication fol- 
lowing the fractures of the humeral condjdes occurring in twelve cases of 
this series. It is usually associated with a cubitus valgus deformity, 
the increased angle causing a stretching and gradual traumatism of the 
nerve when the elbow is flexed. It maj'- also be associated with fractures 
of the internal condjde or internal epicondjde, a fact not generally 
recognized, but clearlj' demonstrated bj’’ several ver3' interesting cases 
in this group. Reports of similar cases have recenth' been made bj' 
Copeland. 

In one case, a fracture of the internal epicond3'le with non-union, the 
ulnar nerve was undul3^ lax and slipped over the displaced epicond3-le 
with a snap when the elbow was flexed. In another, a fracture of the 
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Fig. 10 


Case 5. Six j'ears after operation, showing solid union. Xormal function. 

internal condyle, the space between the olecranon and internal epicond5de 
was narrowed and the nen-e pinched when the elbow was e.xtended. A 
third case was due to partial incorporation of the ulnar nen-e in callus 
formation. The sjanptoms in another case started twenty-five j-ears after 
a fracture of the internal condyle. At operation the size and course of the 
ulnar groove were found to be normal, but the nen-e was fixed in the 
groove by adhesions to its sheath which prevented the normal glide of the 
nen-e when the elbow was flexed. This was sufiicient to produce a tjTiical 
neuritis. 

In all cases where symptoms were present the usual anterior trans- 
plantation was done. In several cases with a cubitus deformitj- not cor- 
rected bj^ the reconstruction operation, transplantation was performed as 
a preventive measure. 

COMPLETE FRACTURES OF THE COXDY-LES WITH DISPLACEJIEXT TREATED BY 
DEL.AY-ED OPEX REDUCTIOX 

Contrar3’^ to original e.xpectations, the results in this group have been 
somewhat disappointing. It was hoped that accurate reposition of the 
displaced condj-le, even as long as several months after the fracture, 
would be followed bj' firm union v-ithout serious epiphj-seal disturbance. 
Haas and others have reported some most interesting results from their 
e.xperimental work in transplantation of the epiphx’ses in growing animals. 
Practicall}’' without exception, when a portion of a joint containing an 
epiphj-seal area was completelj* detached and transplanted to a similar 
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location in llio opposite iofj, allhoup:h bony union occurred, arrest of epi- 
physeal p:ro\vtii resulted. 

On the other hand, roentp;onop;raphic studie.s of the epiphyses in con- 
d.ylar fractures, t reated by the closed inetliod, showed continued growthfor 
years, even in those condyles with complete non-union. The condyle did 
not grow to its normal sixe or shape, but it was thought that this might be 
due largely to decreased functional demands. With these facts in mind, 
it was felt that union in good position, with inci'oascd functional demands 
secured by a careful, delayed, open reduction, would minimize or prevent 
epiphyseal disturbance. C'ertain technical difficulties were encountered 
at operation whieh probably account in a large measure for the disap- 
pointing results. 

In order to e.xpose and mobilize the detached fragment sufficiently to 
derotate it, or to manoeuver it back to its original position, practically all 
of the soft ti.ssuc attachments had to be severed. In some cases the frag- 
ment was unavoidably detached completclJ^ Efforts to avoid distur- 
bance of the blood supplj" bj'’ decreased e.xposure and mobilization re- 
sulted in poor reduction and insecure fi.xaiion, which were equally bad. 
Epiphyseal disturbance was to be expected in those condyles completely 
detached at operation, but it was disappointing to observe similar changes 
when a relatively large amount of the muscular attachment was preserved. 

Delayed open reductions were done in six cases, in three of which the 
fragment was completely detached. A study of the results showed that 
firm bony union in good anatomical position was achieved in all cases 
Avhere sufficient exposure was obtained and a wire nail used for internal 
fixation. When insufficiently exposed, or fi.xed by some type of suture, 
union occurred with some displacement. In all cases subsequent roent- 
genograms taken tu^o to four 3'’ears after operation showed definite distor- 
tion of epiphyseal growth, consisting of decreased and irregular growth o 
the condyle, premature ossification of the epiphysis with varying degrees 
of varus or valgus deformity. Limitation of motion persisted for long 
periods of time; in some cases an appreciable amount was permanent. 

ACUTE FRACTUEES OF THE CONDYLES TREATED BY IMMEDIATE OPEN 

REDUCTION 

There were twelve cases in this group and, while not all were withou^ 
complications, the results as a whole were by far the best. The 
is relatively simple, as the detached condyle is freely movable an v.i ^ a 
little manoeuvering can be fitted back accurately into its original posi i 
wdthout dividing any of the muscular attachments. When possi e 
nail is not driven through the epiphyseal line, but we do not hesita e o 
so when necessary. The detached fragment rvas always found o 
much larger and to have carried with it much more of the 
than the roentgenographic appearance led one to anticipate. 
due to the fact that a large portion of the condyle was compose o 
tilage which did not show in the roentgenogram. In many instances 
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Fig. 11 

Case 6. .4.^•^llsion of the internal epicondyle five years after treatment by closed 
reduction. Xon-union, with delayed ulnar neuritis. 


fragment was completely rotated or turned end over end by the pull of the 
attached muscle. The futility of attempts at closed reduction was clearlj' 
demonstrable in these cases. 

Various types of internal fixation — including catgut, steel wire, and 
nails — ^were tried. The onlj^ one found to be rehable was the nail, which 
was easy to insert, gave firm dependable fixation, and closelj' approxi- 
mated the fractured surface. The head of the nail is left slightlj' protrud- 
ing so that it can easilj' be palpated under the skin and removed after 
three weeks iiTth a local anaesthetic. 

In six of the cases in which the nail was used, excellent functional and 
anatomical results were obtained. In four cases we have been able to 
secure roentgenograms from two to six years after the reduction, and thei' 
have not shown any^ retardation or distortion in the growth of the condyle 
or other evidence of epiphyseal disturbance. Two other patients ap- 
peared normal during the period of roentgenographic observation — four 
and six months — and subsequent reports from their parents state that the 
arm in each case is normal in appearance and use One patient at the end 
of four months shows probable epiphyseal changes and two others are too 
recent to report. 

While it is not contended that occasional e.vcellent results may not 
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he ol)(aincd liy closed rcduclion in displaced condylar fractures, it is 
claimed that the method is at heat uncertain ns regards both the original 
reduction and the subsequent maintenance of position. In view of the 
serious disturbance in the future function of the elbow joint, resulting 
from failure at closed reduction or from delayed open reduction, it is felt 
that, wJicn confronted witli the decision as to the method of treatment in 
an acute condylar fracture, we arc not justified in taking such chances. 
An immediate open reduction should be advised in all cases where there is 
anj' appreciable displacement of the fragment. 

avulsion of tiik intkrnad epicondvle 

Avulsion of the internal epicondjdc is in reality an epiphyseal separa- 
tion. It is included in tliis stud\’ because it is so closely associated vith 
condylar fractures and because the factors connected Avith its treatment 
are so similar. Attached to the internal epicond5de is the strong tendinous 
origin of the flexor group of muscles. The epiphyseal line between the 
cpicond3dc and the internal cond5de docs not close until about the sixteenth 
j^ar. When strong lateral strain is put upon the elbow the internal 
epicondjdc maj^ be avulsed cither separatel}’^ or associated with a fracture 
of the internal condyle. Here again the strong pull of the attached 
muscles prevents reduction or retention of the fragment by closed reduc- 
tion. In order to obtain union and prevent arrest of growdh of the epi- 
condyle the separated epiph3’’scal surfaces must be kept in close coaptation 
and held until union occurs. 

There were ten acute cases and six old separations studied. Of the 
acute cases onlj’- four were treated bj’' open reduction, and these were the 
only ones that united properly. The other six were cases of either non- 
union or malunion. In three of the acute cases the detached epicondy e 
was drawn into the elbow joint, locking its motion and requiring open 
reduction. . 

Complications were frequent with the unreduced cases. Limitation 
of extension was frequently seen. This is caused by a blocking o e 
olecranon which fits in closely against the internal epicondyle when e 
elbow is extended. Pain after use and bony tenderness about the epi 
condyle persist in some cases indefinitely. Delayed ulnar neuritis 
sitated transplantation of the ulnar nerve in several instances. 
limitation of motion, pain, or delayed ulnar neuritis produced disa 1 1 ^ 
the detached or malunited epicondyle and any excess new bone 
were removed, the ulnar nerve usually being transplanted at the same 

SUMMABY 

A review of the data brought out in the study of this series of condy 
fractures warrants the following conclusions: ^ 

1. Serious disability and disturbance of function in the e 
lowing fractures of the condyles of the humerus in children is muc i ^ 
frequent than is appreciated by the average surgeon treating frac u 
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2. Closed reductions are at best uncertain and are frequently' im- 
possible when there is displacement of the fragment. 

3. Accurate reduction and the maintenance of close apposition of the 
fractured surfaces are necessary to prevent non-union or malunion, -nith 
subsequent epiphy'seal disturbances resulting in deformity' and impair- 
ment of function. 

4. Delay'ed open reductions restore the position of the fragments 
and achieve bony' union, but are almost uniformly' followed by' epiphy'seal 
disturbance, producing permanent impairment of function. 

5. Immediate open reduction, using some ty'pe of dependable inter- 
nal fi.xation, preferably a wire nail, is the treatment of choice and ■R'ill give 
the highest percentage of satisfactory' results. 



BLOCK OSTKOTOMV OF THE FEMUR* 

nv KDWIN AV. IJYKHSOX, M.I)., CIirCACiO, ILLINOIS 


.Abnorm.'ii citiA'.'Riin* of (ho foiiiiir, (hio (o fracfuro, ricke<s, or other 
caiisos, usually naiiiiros ojioralioii for its correction. A transverse 
osteotomy, while easy to jK'rform, is decidoflly not ca.sy in its after-care, 
'I'he maintenance of proper aliffiunent and apposition requires constant 
attention and considerable surgical ability, (.'unciform osteotoiny, the 
removal of a wedfue of bone, alTords fireater stability, but a distinct loss of 
length. A curved osteotomy is mechanically preferable, but is difficult 
to perform with accuracy. 

If, howovov, a rhomboiflal section of the femur can be removed, with 
its longer side toward the convexity of the curve, and then be transposed 
by rotatinfr it 180 deforces around its axis, the curvature will not only be 
corrected, but an actual lene:thcnin«>: of the femur will also be produced. 
'Phis operation has not received much attention bj’’ American surgeons, 
and the techniciue of securing the bone block in position has not been 
standardized. The only article on the subject which the writer has been 
able to fiiul in recent American literature was published by S. Orell, of 
iSty'’r.so, Sweden (The Journal of Bone and Joint Surgery, XIV, 643, July 
1032), under the title of “Osteoplastic Cuneiform Osteotomy in the 
Treatment of Ankjdosis”. This name, originated by Orell, is rather 
cumbersome, altJiough it is descriptive. As a substitute, the writer 
advocates the term “Block Osteotomy ’'. Orell appends a bibliography 
of thirt.j''-four references, most of which, on examination, deal with othei 
forms of osteotomjL His paper is based upon the report of two cases, 
where a block osteotomy Avas performed in 1930, — one in the tibia an 
one in the femur. In both cases a narrow wedge of bone was remove , 
boiled for ten minutes in normal salt solution, reversed in position, an 
secured by catgut sutures. The results -were excellent. 

The operation is of such great value, in its rather limited field, tha ■ 
it seems worth while to describe again wdiat is apparently a useful me lo 
of securing stability and alignment. 


CA.SE REPORT 

In 1922 the author examined a girl nineteen 3 'ears of age who, in eaihhf®) 
suffered four fractures of the right femur, resulting in veiy considerable outwai 
The left femur had been broken twice, but was comparatively sti'aight, and 
one and one-half inches longer than the right femui-. The last fracture had Iij 

1916, when the patient was thirteen j^ears old. Dr. Gibney had operated on tie n 
femur when she was eight. No details of the operation were available. 

The patient was short and plump, and, while not distinctly of the Fioi ’ 

was considered to have had some endocrine disturbance resulting in osteogene. a 
perfecta, or fragilitas ossium. 

* Bead liefore the American Orthopaedic Association at Washington, D- C., 

10, 1933. 
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lidwcd femur, due to fnietures in Hliiift. Note idao old fracture Sliowiiij; two honied fi'neture.s in shaft. Note dcmsity and thick- 

throuKh ueek. ness of cortex. 
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The bowng and shortening of the right femur were sufficiently deforming to warrant 
an attempt to improve the condition; therefore, on September 6, 1922, the following 
operation was performed: 

The shaft of the femur was exposed just above the middle. It was much flattened 
in section, and was apparently not covered by periosteum. A thick wedge of bone, 
rhomboidal in outline, was sawed out by two cuts of a Gigli saw. The outer side of the 
wedge was about one and one-eighth inches in height, and the inner side eleven-sixteenths 
of an inch. The measurements had been determined beforehand by cutting out a trac- 
ing of the x-ray film. This wedge of bone was lifted out and examined. The med- 
uUarj' cavity was much flattened anteroposteriorh*, corresponding to the shape of 
the cortex, and the marrow content was unusually hard. There was verj' little bleed- 
ing from either end of the canal. The wedge was now replaced into the femur, but 
in reversed position, so that the long side faced medially and the short side faced 
laterally, thus materially straightening the bowing, and adding considerably to the 
length of the bone. A beef-bone peg, five inches long and five-sLxteenths of an inch in 
diameter, was inserted into the medullarj' cavity to hold the wedge-shaped block in posi- 
tion. It was found that the wedge projected too far medially to make an absolutely 
perfect apposition. This was probably due to the length of the peg, although it was 
not realized at the time. 

The position, however, seemed fairly satisfactorv-, and the stability was unexpect- 
edlj' good. After sutming and dressing the wound, a Thomas splint was applied with 
traction, and the hmb was suspended in a Balkan frame. Union was rather slow, but 
was complete in four months. The correction of the deformity was highly satisfactorj', 
and the only untoward result of the operation was a partial paralysis of the peroneal 
nen*e. This paralysis remained for a considerable time, and only disappeared after a 
neurolysis performed by Dr. Ober, at which operation no actual lesion of the nen'e 
was discovered. 

The x-ray films, taken after the block osteotom}-, are interesting 
because they show an apparent death of the bone-block, followed by a 
complete regeneration through a process of creeping substitution. The 
gradual absorption of the beef-bone peg is well shown, and was more rapid 
in this case than in manj' others which have been obseiwed. 

It will be noted in the x-ray films that the block was cut at a greater 
angle than was necessarj^ to make a sufficientlj' satisfactory' correction of 
the bowing. In consequence of this, the cut surfaces were not in perfect 
apposition. It is probable that union would have occurred in a shorter 
time if the bones had been in closer contact. 

No particular discussion is needed of Orell’s proposal to boil the bone- 
block in normal salt solution. He did this in his first case because the 
fragment had accidentally become contaminated while being handled. 
A possible hint as to the reason for boiling the fragment in his second case 
is his statement that a preliminary preparation of the bone graft for the 
purpose of removing as completely as possible connective tissue and fat 
from the bony canals would probably hasten and render more complete 
the union and reconstruction of the graft. 

The author’s belief is that many of the bone cells in a bone-graft 
do not die, and that even a few hving bone cells in a graft may be of very 
great value. Therefore, it does not seem wise to boil a fresh and uncon- 
taminated bone-graft, or to do any more “tinkering’’ with it than is 
absolutely necessary. 



'J'HI-: ASSOC'IA'PION OF PFLMONAHY ANJ) OTHER TUBER- 
C'ULOUS J.EHIONS IN CASES OF PROVEN BONE AND JOINT 

'rUBEH(’UEOSlS 

HV M. SXVDKU, M.I)., AXN AIJHOH, MICHIGAX 
I' mm (hr /)( pniininit of Surgrnj, Uniirrsiti/ nf Michigan 

J'ho v;iri.’incp in the statistics of percentage of cases of bone and joint 
Uiberculosi.s li.aving coincidental parencliymal lesions ma}’^ be accounted 
for by the fact that most of these figures have been taken from cases 
diagnosed clinicall^y but not pro\'ed b}^ laboratoiy examination. There 
is also no doubt that many of (he so called cures of tuberculous lesions 
have occurred in cases that were never tuberculous.’’ In seeking to 
determine what percentage of our cases had lung involvement, we there- 
fore considered only those cases that wore proven. 

During the past 3 ’car, lOJ conseculR-e pat ients clinically diagnosed as 
tuberculous were observed on the Orthopaedic Service of the University 
Hospital. One hundred of tho.se were found to have positive pathological 
reports, or specimens (aspirated material, cultures taken at operation, 
or smears from sinus tracts) were positive on direct smear, potato-egg 
culture, or guinea-pig inoculation. Fourteen negative guinea-pig or 
pathological reports were returned. In fifty cases there were no patho- 
logical or bacteriological reports because of the location of the lesion, the 
severit}'- of the disease, or failure to secure specimen. Other concomitant 
tuberculous lesions have also been noted, together with the age of onset 
of the disease. In fort 3 '--four cases the tuberculin skin reaction is indi- 
cated. 

Twenty-seven patients in our series had definite clinical and roent- 
genographic evidence of parenchymal lesions or adult pulmonary tuber- 
culosis, and thirteen had active childhood tuberculosis. Of forty-one 
children, aged one to fifteen years inclusive, eight, or 19.5 per cent., ha 
parenchymal lesions and ten Avere reported to be of the childhood type. 
The total number haAung lung immlvement in the children’s group a' os 
44 per cent. In the fifty-nine patients, sixteen years or over, parenchyma 
lesions were found in nineteen, or 32 per cent., and childhood tuberculosis 
in three, giAung a total of 37 per cent. Of thirty-scA^en cases in a u s 
alone, there AA^ere fifteen, or 40.5 per cent., Avho had pulmonary lesions. 

If, according to Hecker aa'C figure the percentage according to t le 
age onset, AA^e find that in sixty cases, or 42 per cent, the onset A\as 
before the age of sixteen, AAdth tAA'^ehm patients haAung the adult ^ 
tuberculosis and thirteen the childhood type. Of forty patients A\dt ^ 


onset after sixteen years, there AA^ere sixteen, or 40 per cent., 
parenchymal lesions. 


who had 


uuiiyuitti icoiuiiB. 1 

In eight per cent, of our cases the patients AA^ere found to haAm ren. 
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tuberculosis; 6 per cent., tuberculous epididj'mitis; and 5 per cent., tuber- 
culous tonsils; only 14 per cent, had single tuberculous lesions. Forty- 
two of forty-four tuberculin skin tests were reported positive. 

HISTORY 

The association of other tuberculous lesions with bone and joint 
tuberculosis has long been recognized, the bone lesion being alwaj^s 
secondarj^. Wiseman and his contemporaries, in the latter part of the 
seventeenth centurj', sometimes included under “Eng’s Evil” diseased 
conditions which were not tuberculous; 3 'et, saj-^s Little “The 5 ' had 
eiidentlj^ a distinct idea of what was meant b 3 ’^ the strumous or scrofulous 
diathesis and associated pulmonar 3 '^ consumption, chronic joint disease, 
enlarged glands and caries of the vertebrae with one another”. Again, 
in the nineteenth centur 3 ', we find the French ph 3 'sician, Pierre Louis 
(1787-1872), giving us the statement since known as Louis’ law that 
“Tuberculosis of an 3 ' part is attended b 3 ' tuberculosis in the lungs”. 

Statistics have been presented from time to time to show how fre- 
quentl 3 ’^ this pulmonar 3 ’- involvement occurs, but most of these cases have 
been diagnosed onl 3 " cUnicall 3 L The figures of Armand-Dehlle ", of 2 per 
cent, in infants and 5 to 6 per cent, in adults having Potts’ disease, var 3 ' 
from those of Hecker of 63.6 per cent, in children one to three 3 ’’ears of 
age and 5.26 per cent, in patients over sixteen 3 'ears of age having active 
lung and skeletal tuberculosis. Hecker states that the percentage will 
be higher in those in whom the onset occurs earlier in life. Maclvinnon^ 
in 1924 showed that two-thirds of his patients over sixteen 3 ’ears of age 
with bone and joint tuberculosis had pulmonar 3 '^ involvement. 

In Lehman’s ° series of cases of tuberculosis of bone and joints, in 
which over 80 per cent, occurred in children under fourteen 3 'ears of age, 
28.2 per cent, of those having Pott’s disease had active concomitant tuber- 
culosis elsewhere. Fift 3 ’’ per cent, of the cases of hip joint tuberculosis and 
66.66 per cent, of tuberculosis of the knee had other tuberculous lesions. 

Keller found onty four cases of pulmonar 3 ’^ involvement (8.7 per 
cent.) in fort 3 ’--six cases of tuberculous osteo-arthritis. Ragolsk 3 * in 
his series of 200 cases of surgical tuberculosis found that one out of six, 
or 17.5 per cent., had bona fide pulmonai^'- tuberculosis. 

“The cHnical diagnosis of bone tuberculosis is still to be made with 
much caution and still to be regarded with suspicion and is to be accepted 
as an undisputable fact onl 3 ' when it has been checked b 3 ^ pathological 
section and the demonstration of the tubercle bacilli.” ^ Of 822 cases in 
the files fisted as tuberculosis, Milgram sa 3 ’s that onl 3 ’ 139, or 17 per cent., 
were proven cases; fift 3 ’-four, or 38.8 per cent., were not correcth' 
diagnosed until operation and pathological section gave the diagnosis. 
Hough ® reports on the tuberculin skin reaction in a group of sevent 3 '- 
seven clinical cases of bone and joint tuberculosis in which onh’ fifteen, or 
19.5 per cent., were proven cases. 

Smith', writing on monarticular arthritis, informs us that this lesion 
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At>ri,T 

'J'nir.it- ]’.\i!i;k- Ciiiu>- 

Aoi; Si;x Haci-, Aoi'.at niVMAi, Jiooo Tfiit;i[cur,ous Lesio.v 

O.NHIIT Skin- Tt.-iifiii- Tuiikii- 
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Col. 
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P 
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12 
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11 
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3S 
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Loft r.adius witli .sinus 
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IS 
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St ino / and adenoids 


14 
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10 

o 
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W 
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5 
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M’ 
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Loft hip with abscess 
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24 
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1!) 
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- 
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2 
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AV 
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Ripht knee 

3 to 7 ribs anterior 
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myelitis. Meninpt 
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F 

AV 

14 

p 
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4S 

M 
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40 
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14 

F 

Col. 

13 
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- 


Ripht knee with sinus 


28 

18 

]M 
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Col. 
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27 

3 

p 

0 
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Spine with psoas abscess 
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12 

M 

lud. 

0 

p 

- 


Right hip, cervical spine 

Left epididymis 

45 

M 

AA' 

43 

0 

p 


Spine 

5 

M 

AV 

5 

p 


p 

Right ischium, cold abscess 

Bilateral renal 

25 

M 

AA^ 

22 

0 

p 


Left elbow, right hip 

20 

M 

AA' 

25 

0 

p 


Spine and sacrum, abscess 


32 

F 
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- 

- 
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AV 
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p 

p 
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Right hip 
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Right sacro-iliac 
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AV 
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p 

p 


Right sacro-iliac 
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F 

AV 
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Spine, right hip 
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F 
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Left renal 
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chest .at age of 13) 

11 
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M 

F 
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17 
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- 


Left hip mth sinus 

Dorsal spine 
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M 
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49 
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- 


Dorsal spine ■n’ith cold abscess, 
tuberculous 11-12 ribs 

pleurisy "'ith 

53 

M 

AV 

52 

0 
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Left elbow, sinus 


16 

F 

AV 

3 

p 

- 


Right liip 


10 

F 

AV 

9 

0 

- 


Spine i\"ith abscess 
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18 

F 
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AV 

AV 

21 

5 
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p 
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F 
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4 
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AV 

IH 

p 
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TABLE I (Continued) 


Sc-MMARV OF Cases *f 


LGE 

Sex 

Tuber- 
Race Age at cclix 
Onset Skin 
Test** 

Adult 

Paeen- Child- 

CHYMAL HOOD 

Tuber- Tuber- 
culosis CULOSIS 

Tuberculous Lesion 

Other Tuberculoi 
Lesions 

17 

F 

V 

9 

0 

P 

Spine irith sinuses (died) 

At autops\', mediast 

8 

M 

V* 

4 

0 


Spine Trith sinuses 

lymph nodes, nephi 
cj'stitis, chronic me 
gitis, localized pul 
nary tuberculosis. 

4 

M 

V 

2 

p 

P 

Spine, left ankle 

Scrofuloderma, cendca 

29 

F 

IV 

10 

p 


Sinus. left hip 

adenitis 

20 

M 

W 

17 

p 

- 

Right hip with sinus 


21 

M 

Ind. 

18 

p 

P 

Spine with abscess 


34 

F 

V 

22 

p 

P 

Spine with abscess 


50 

M 

IV 

50 

0 

- 

Elbow with sinus 


10 

IM 

V' 
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0 

- 

Left knee 


12 
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W 

10 

0 

- 

Right elbow 


17 

F 

W 

15 

p 

P 

Left hip 


11 

F 

TV 

2 

0 

- 

Spine 

Tonsils 

24 

M 

Col. 

23 

0 

- 

Left elbow 


16 

M 

W 

14 

0 

- 

Left ankle, sinus 


13 

F 

W 

13 

p 

P 

Right ankle 


18 

F 

W 

3 

0 

- 

Right hip 

Left kidnev 

11 

F 

VT 

11 

0 

P 

Right hip with sinus (died) 

Meningitis 

14 

F 

W 

12 

p 

- 

Right hip 


26 

M 

■w 

21 

0 

- 

Right hip with sinus 


31 

M 

W 

29 

p 

- 

Right hip 


10 

M 

vr 

10 

p 

P 

Right elbow 


17 


TV 

16 

0 

- 

Subastragaloid joint with sinus 


13 

M 

TV 

12 

o 

P 

Right knee 


38 

il 

Col. 

35 

o 

- 

Spine with abscess 


45 

M 

TV 

43 

p 

P 

TVrist, right (died) 

Larj-ngitis, bilateral re 

20 

AI 

TV 

15 

0 

P 

Left hip 

epididjTnis 

18 

M 

Ind. 

11 

p 

- 

Left forefoot 


16 

M 

TT- 

15 

o 

- 

Right knee 


14 

F 

TV 

12 

p 

P 

Both ankles, first metatarsal-phalangeal joint left 

4 

F 

TV 

3 

p 

- 

Left hip, abscess 


18 

F 

TV 

3 

p 

- 

Spine with sinus 


12 

M 

TV 

3 

0 

- 

Bilateral hip, abscess 

Cervical adenitis witl 

3 

F 

TV 


p 

_ 

Right subastragaloid joint 

sinus 

29 

F 

TV 

27 

o 

P 

Left shoulder, left elbow 


13 

M 

TV 

12 

p 

P 

Left knee 

Tonsils 

15 

M 

TV 

7 

o 

- 

Humerus with sinus 

Tonsils 

16 

M 

TV 

6 

0 

- 

Right hip 

Anal fistula, adenoids 

15 

F 

TV 

7 

p 

- 

Right hip with sinus 


8 

F 

TV 

4 

0 

P 

Bilateral wrists, right mid-tarsal joint 

26 

ai 

T\' 

16 

0 

- 

Left hip and ankle 

Epididymitis, anal fisti 

11 

F 

TV 

5 

0 


Left hip 

prostatitis 

25 

M 

TV 

22 

p 

P 

Spine, right elbow (died) 

Left crididvmis 

S 

M 

TT" 

3 

0 

- 

Left knee 

Skin Mu,.us -rulgaris) 

19 

F 

TV 

10 

o 

P 

Right knee 

Cerrical glands 

10 

M 

TV 

7 

p 

- 

Right hip 


31 

M 

TV 

20 

0 

— 

Right shoulder ivith sinus 


ysis of Above 100 Cases by Race and Sex: 
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ni;i 3 ’ simul.'ilc tiil)orciilosi.s vory closol^'. “If is iinp()ssii)Ic to differentiate 
those lesions from lliose of (nhereulosis by physical examination or the 
x-ray. I'he majority of these patients will recover without further 
treatment. 

I'ollowinf: this trend of Ihoiiuht, and bearinj; in mind King's ** state- 
ment, vi:.: “In order that proper theraiieutic mea.sures can be initiated 
with hope of success and also to properly evaluate benefit derived from 
treatment, we consider it e.s.sential to establish beyond a doubt the nature 
of the pathological procc.ss'’, we ptvpnrccl our report based on the studj^ 
of 100 cases of substantiated bone and joint tuberculosis. 


UKN'AL IXVOLVK.MKXT 

Harris " say.s, “In a serie.s of 100 patients whom I have examined for 
this purpose, more than half, on adequate examination, displayed multiple 
foci of haematogenous origin. . . . But with the arrival of the da}'’ when 
tuberculosis is clearly regarded as a systemic disease will come the time 
when examination of the urinary tract will be thought as necessary as the 
examination of the chest.” In another contribution he states: “Tuber- 
culosis of the spine and other forms of bone tuberculosis arise by invasion 
of the bone from the blood stream. ... In the majority of cases this will 
be a pulmonary lesion with its concomitant mediastinal adenitis. . . • 
Renal tuberculosis is particularly prone to accompany bone lesions. 
In his series of 100 patients haA’ing bone and joint tuberculosis, 37 per 
cent, of the adults had tubercle bacilli in the urine constantly or inter- 
mittently, and 13 per cent, of the children had similar positive reactions 
over a period of one and one-half to five 3 mars. 

In our series it was definitely established that 8 per cent, had rena 
tuberculosis, four of the cases haA’ing bilateral inAmh^ement. HoAvevei, 
in AUCAV of Harris’ Avork and because aa'c haAm found renal tuberculosis 
relatiA'ely late in our cases, Ave belieA-e that more frequent and more caie u 
urinalyses should be made, together with guinea-pig inoculation, in cases 
of true skeletal tuberculosis. As a matter of routine, Ave take loent 
genograms of the chest of eA'^ery patient haA'^ing bone and joint tubei 
culosis, and make a special stain and guinea-pig inoculation of the urine 
of those patients having an acid urine, containing no organisms but m 
Avhich white blood cells and some red blood cells are found by oi inaiy 
staining methods. 


TUBERCULIN SKIN TESTS 

In forty-four of our cases the patients AA'ere tested by the human 
tuberculin and AA'hen possible the tests AA'^ere done by the same physiciam 
using the Mantoux method. The tuberculoprotein ultrafiltrate or 
culoprotein trichloracetic gaAm the best results. Only tAA'O patients aaci 

reported as having negatiAm reactions. _fiflcen 

Later tAA^enty-six patients AAuth tuberculous bones and joints 
of Avhom AA^ere proA^en cases — and tAA'o patients AA’ith old poliomyc > 
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aged fourteen and sixteen j’ears, were tested the MantoiLx method. 
With T.P.T. (tuberculoprotein trichloracetic), one-tenth cubic centi- 
meter of a one to ten thousand dilution was first used and three of the 
fifteen cases gave positive skin reactions. The one to one hundred dilu- 
tion was then used and seven cases developed erjdhema and induration in 
fortj'-eight hours, while all were positive in seventj’’-two hours except the 
controls which were still negative. 

Hough ® found positive tuberculin skin tests, both bovine and human, 
in 60 per cent, of his orthopaedic cases of verified tuberculosis, and positive 
bovine but negative human tests in 33 per cent. Harris however, 
states: “The great majority of the cases are of human origin”. If we are 
justified in the assumption that the skin reaction is specific for the t3"pe of 
organism, then we can assume that, at least in our fortj’--four cases, the 
majoritj" are of human origin. 

TUBERCULOUS CONT.ACT 

We believe with Forbes‘S that intimate and prolonged familj' contact 
is responsible for massive infection and the production of childhood tuber- 
culosis; 68.4 per cent, of the patients in his series gave a historj’^ of famih' 
contact \\ith the disease. We were unable to confirm this but, of our 
twent3’•-se^■en cases of parenchj'-mal tuberculosis, the historj’- of contact was 
as follows: twelve, not known; thirteen, positive; and onlj' two, negative. 

SUMXLARY 

Attention is again called to the fact that bone and joint tuberculosis 
is a sj’^stemic disease. 

The point is stressed that a positive diagnosis is essential to correct 
treatment and accurate interpretation of results. 

Of 164 consecutive patients, seen during the past j^ear, clinicaUj^ di- 
agnosed as having bone and joint tuberculosis, 100 were estabhshed cases, 
fift3^ had no pathological or bacteriological reports, and in fourteen the 
guinea-pig inoculation and pathological results were negative. 

Pulmonar3'- lesions in substantiated bone and joint tuberculosis 
average 40 per cent, in our series, — 27 per cent, with adult pulmonar3' or 
parench3'^mal lesions, and 13 per cent, with active childhood pulmonar3' 
tuberculosis. Patients over sixteen 3'ears of age averaged 37.3 per cent.: 
those under sixteen 3^ears, 44 per cent. 

When the pulmonar3" lesion is deternuned from the age of the patient 
at onset of the bone and joint lesion, those under sixteen 3'ears — sixt3' 
patients — averaged 42 per cent, and those over sixteen 3'ears — fort3' 
patients — averaged 40 per cent. 

Eight per cent, of our cases had renal tuberculosis. 

More frequent urinaWses, guinea-pig inoculation, and special search 
for tubercle bacilli are urged in the treatment of patients having an acid 
urine containing no organisms, but in which white and red blood cells 
are found b3' the usual staining methods. 
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A negative, tuberculin akin test, especiall}’’ if negative to repeated 
increasing dosage of a recent h' iirejiarcd or fresh solution of old tuberculin 
or tuherculoprotein tricliloracetic, is of definite diagnostic value. 
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A TREATMENT FOR FRACTURE OF THE NECK OF THE 

FEMUR* 

BY GUY' W. LEADBETTER, M.D., TYASHIN'GTON, D. C. 

Fractures of the neck of the femur have become a \'ital issue to the 
surgeon, the patient, and the relatives of the latter. During the last 
few years the standard of demand by the laity for better functional results 
of fractures has been more exacting. It is incumbent upon the phj'sician 
to select the method which, in his judgment, will cause the least amount of 
primarj’- shock during manipulation, to utihze the fixation which will 
adequately maintain reduction, and, finally, to secure a high percentage of 
anatomical reduction and firm union with good physiological results. 

"^Tiatever method of reduction and fixation is selected, the writer 
beheves that the so called after-care is the most important in the preserva- 
tion of fife. Because of age, the functions of the individual are at a basic 
level and, in most cases, trauma and subsequent shock have caused the 
vitahty to drop to a still lower level. It is essential, therefore, that no 
treatment be instituted which will further depress the vital centers, for 
pain in most fractured hips subsequent to reduction is neghgible. Good 
elimination and frequent change of position are important factors. Due 
attention to the two dangerous complications — general toxicosis, having 
its origin in the intestinal tract, and pulmonarj' hypostasis — vdll also aid 
in prev^enting the third serious complication, — that of mental bewilder- 
ment, delirium, or psychosis. 

Without hesitation the writer recommends plaster fixation, properlj' 
apphed, as the best means of carrying out all the above mentioned 
treatment. Plaster fixation must have two objectives : first, to immobUize 
the fracture; and, second, to facilitate postoperative care. This plaster 
should be apphed tightly and we have found the following technique 
to be the hest. 

With the hip reduced and in the proper degree of abduction and in- 
ternal rotation, a one-layer thickness of glazed cotton is placed about the 
torso from the nipple fine over the affected hip to a point about half-way 
between the hip and the knee. Then a long strip of felt, one-half an 
inch thick, is placed about the pelvis, extending from just above the iliac 
crests to the trochanters, and completely encirchng the pelvis. This is 
all the padding necessarj' and allows very tight apphcation of plaster. 
The body portion is first applied as tightlj' as possible, snug coaptation 
being the aim. Firm pressure over the injured hip is necessary'. Below 
the hip no padding is apphed. Two plaster slabs molded carefullv' to 
the' contour of the leg, one posteriorly and one anteriorly, are bandaged 
closety to the skin. No padding is placed beneath the heel, as this is 
molded weU and the plaster coapted tightly. If necessary', one mav' applv* 

* Readbeforethe.Ymerican Orthopaedic Associationat Toronto, Canada, June IG, 1932. 
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Fig. 1 


a I'oll of plaster about 
the two molded splints 
to insure a little better 
fixation. The cast is 
then trimmed around 
the perineum and the 
pelvis in the usual 
manner. The "U” is 
cut from the bod}' 
section of the cast, 
leaving about a six- 
inch band across the 
lower abdomen and 
over the S3’-mphysis. 
The sides must be well 


]'ir.‘;t niaiiocuvor. Hip (Ic.xcd to ninety dcgrcc.^^. supported to prevent 

the patient from 

swinging the torso, thereby diminishing the amount of abduction of 
the injured leg. 


This method gives firm and comfortable immobilization and allows 
the treatment previously described to be instituted wuthout danger of 
changing the position of the reduced fracture. It permits relatively free 
movement of the thoracic cage, makes a semireclining position possible, 
and facilitates transportation from bed to chair. In our series of cases, 
using this type of application, we have had no decubital ulcers. In one 
or tw'o instances, in wdiich the individual Avas fairly vigorous, we have 
been able to allow' ^Yalking w'ith the aid of crutches after the fourth week. 

The procedure for manipulation should be non-shocking and one 



Fig. 2 


Second manoeuver. With knee flexed, traction is 
made in longitudinal axis of femur as indicated liy 
arrow. 


■which accomplishes ana- 
tomical reduction of the 
fractured fragments with 
the greatest degree of ac- 
curac}'. Anatomical lepo 
sition of the fragments is 
the only position which 
insures good union an 
good function. Up to the 
present time the Whitman 
method is the widely ac- 
cepted one. Dr. Whit- 
man’s article written m 
1904 clearly shows the gen- 
ius of his logic. Abduction 
and internal rotation qm e 
apparently are the on} 
positions for reducing 
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traumatic coxa vara. The 
objections to his manipu- 
lation are: 

, 1 . It is very often a 
shocking proce- 
dure in the hands 
of the average 
practitioner, as 
veil as in some 
skilled hands, and 
is done too em- 
pirically. 

2. It does not con- 

sider all the 
anatomical and Fig. 3 

nhA'siolo“'ical fac- Third manoeuver. Leg is circumducted into 
^ ® , measured degree of abduction and internal rotation, 

tors present in the 

hip joint, such as muscular attachment and muscular tension. 

3. The e.xtreme degree of abduction called for, often overreduces 
the fragments and produces no reduction, with poor continuity. 

4. The forced internal rotation called for serves onl}^ to relax the Y 
ligament at the hip joint and man}’’ times results in no reduction 
and gives no splinting effect whatsoever. 

5. There is no definite test or examination other than the roentgen 
ray, which defi- 
nitel}’’ tells the 
manipulator that 
the fracture has 

■ been reduced. 

To the postoperative care 
and to the plaster-fixation 
method the writer can well 
subscribe. 

Treatment b 3 ' the va- 
rious traction methods, or 
bj' the so called sand-bag 
method — which is no 
method at all — ^is not to 
be considered. 

The manipulation sug- 
gested here is simple, 
anatomicallj' sound, non- 
shocking, and offers oppor- 
tunit 3 ' for 100 per cent, 
reduction. The patient is first anaesthetized, usualh* with eth 3 -lene gas, 
on the fracture table. The uninjured leg is harnessed to the foot stirrup. 



Fig. 4 

Fourth manoeuver. Heel-palm test. With leg 
in abduction and internal rotation, the heel is allowed 
to rest in outstretched palm. With complete reduc- 
tion this position should be maintained without force. 
If leg rotates externally, reduction is not complete. 
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riio injured lot; is (lion Hexed !i(. (.lie liip !i(. ninety degrees, with the 
lower leg nl ninely degrees (o (he (high. Direct manual traction in 
(he axis of the flexed thigli is then made, (ogotlier -with slight adduc- 
tion of the femoral shaft. In this position the thigh is internally ro- 
tated apiiroximately forty-five degrees. The leg is .slowly circumducted 
into abduction, the internally rotated position being maintained. The 
amount of abduction varies with the individual and can be measured 
accurately, representing the difi'crencc in degrees of the angle made by the 
fractured neck with (he shaft and the angle between the neck and the 
shaft on the normal side, as evidenced l\v the roentgenogram. 

’’J'lie test which in our experience has indicated that the fracture has 
been completely reduced is as follows. After the leg has been brought 
down in the measured degree of abduction and internal rotation, the heel 
of (he injured leg is allowed to rest on the outstretched palm. If the 
reduction is complete, the leg will not evert itself. Should there be no 
interlocking of the fragment.s, however, (he leg will slowl}’’ rotate exter- 
nally. This has been found to be an in\'ai-iablc test. In all instances 
where the test evidenced internal rotation, the reduction was anatomically 
complete. In cases where the internal rotation had to be forced, the 
reduction was ne\Tr complete, as proven bj’’ stereoscopic roentgenograms, 
the onl.y criterion for a good reduction. The observation is made that as 
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the leg is circumducted into a position of abduction and internal rotation 
without tension, the position of the leg tends to assume the proper degree 
of abduction and internal rotation. If abducted too far, one will feel the 
definite tension of the adductors which can be neutralized bj^ allowing the 
leg to assume a smaller angle of abduction. If internal rotation is too 
great, the leg, under the heel-palm test, will rotate outward until the 
proper degree of internal rotation is reached. One can approximate the 
desired degree of such abduction and rotation bj*^ a studj' of premanipula- 
tive roentgenograms, for, at the time of the actual manipulation, the finer 
degrees will be adjusted automatically by muscle tension of the hip. 

The consideration of the embr3'ology and anatomy of the hip joint 
lays the foundation of the manipulation described. In the embrjm, the 
hip joint is in the quadrupedal position, — nameh’’, it is flexed and onlj’’ after 
several weeks of extra-uterine life does the flexed position tend to assume 
that which is necessary for bipedal ambulation. This change of position 
accounts for the rotation in the neck of the femur, also for that of the 
fibers constituting the capsular ligament. It is a physical fact that when 
the hip is brought back to the quadrupedal position, all structures about 
the hip joint are relaxed, since the base of the neck of the femur is the 



Fig. 6 


Case 1. .-tfter reduction. Note slight degree of abduction and complete internal 
rotation. 
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Fig. 7 

Case 1. End result. Bony union. 


insertion point, of the hip joint, muscles; this forms the centei of iota 
which relaxes these structures in manipulation. One cannot^depen 
an extreme grade of abduction or upon the tenseness of the Y ligamen , 
suggested by Dr. Whitman, since it is not true that these ligamen oiu 
fibers are taut in internal rotation. One must depend upon an acciu. 

interlocking of the fragmen1.s. . , , . f the 

The type of fracture must also be considered, for in frac .uies o 

neck of the femur one sees not only transverse fractures, but a ^ 
oblique, and comminuted fractures. It is, therefore, just as i cu ^ 
maintain the position in a spiral, or comminuted, fracture o . 
the femur as in any other bone. The fixation must be J^qua y c 
The transverse type of fracture, as a rule, gives little dimcu y i 
nance of position. In general the oblique, or spiral, . 

abducted slightly more than the trans^mrse type aftei 
extreme grade of accuracy in completing the ap.position o ■ 
is the factor on which rests the possibility of union, foi, wi ^ ^ 

of periosteum, the presence of synovial fluid, and the ac i 
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Cju^o li. .sixty-Kovon. Prcnmiuiniliitivo rociit^^oiuj^^ram. Coxa Case 2. After rediiotion. Note greater iil)dueti()ii than 

vara niarKcd. Iiuh eapo domanda more al)diictJon than Cnao 1. in Case 1. 
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Fig. 10 

Case 2. End result. Bonj’’ union with coxa vara. Good function. 


cancellous structui'e of the neck as the only real source of bone formation, 
it can readily be seen that, if this cancellous tissue is encroached upon or 
blocked by an inaccurate reduction, by improper fixation, or by the use of 
internal metal fixatives, proper bony healing can never take place. 
Circulation is important only in so far as it is allowed to course through 
its normal channels Avhich supply nourishment to both ends of the 
fractured fragments. In reconstruction operations for non-union, the 
author has been much impressed with the very rapid and strong bridging 
over of the fractured surface of the head and of the neck in cases in which 
imperfect apposition had been made. This shows in itself that healing 
properties are present in the necks of most femora, and that all that is 
demanded is proper, careful reduction with thorough fixation for a period 
of not more than ten to twelve weeks. 

In this paper is presented a study of thirty-six cases, all treated by 
the method just described. The five cases of intertrochanteric fracture 
obtained bony union. The thirty-one cases of intracapsular fracture 
reported here (Table I) have been checked and rechecked and represent 
accurate findings. These patients have been interviewed or heard from 
through their personal physicians. Of these thirty-one cases, a total o 
twenty-two, or 70.9 per cent., obtained bony union and nine, or 29 per 
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Fig. 11 


Case 3. End result. Bony union. 

cent., presented fibrous union and are considered in this series as non-union 
cases. Of the non-union group ttvo, or 6.4 per cent., shotved absorption 
•within a period of approximatelj'' six weeks. The remaining seven, or 


TABLE I 

IxTR.4C.\PSCX.rR Fr.4ctijres or THE Neck of the FEiiCR 


Age 

Cases 

L’nion 

Non-Union 

1 

Fair 

Function 

1 

! Good 
j Function 

I 

Deaths 

i 

Fibrous 

AbsorptioJ 

30-40 

1 

1 

1 




1 


40-50 

3 

3 



1 

3 1 


50-00 

2 

2 




2 

2 

60-70 

14 

10 

4 


•X 

10 


7O-S0 

6 

4 

1 

1 

1 

4 

1 

80-90 

5 

2 

2 

1 

2 

2 

1 

Total 

31 

22 ; 

j 

7 

2 

7 

oo j 

1 

! 

4 
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22,;) p('r cent., obtained fair function. Of the cases showing fracture of 
the anatomical neck, in wliich union was obtained, ten, or 32.2 per cent., 
were jiatients over si.xty year.s of age, and four, or 12.8 per cent., were over 
seventy years of age. 'Fhe remainder were in the decades between forty 
and si.xt yj’cars. All of t hc.se cases united well. The deaths numbered four, 
or 12.8 jmr cent. The first was due to cnibolism at the tenth week and 
the second was due to diabetic coma at the twelfth week. Both of these 
cases belonged in that group in which absorption occurred. The third 
died of cellulitis of the neck at the twentieth week, and the fourth of 
acute nejihritis at the fourteenth week. With the exception of the first 
and last named cases, fract ure of the neck of the femur was not implicated 
in the cause of mortality. 

This paper, then, presents a method of manipulation which is 
anatomicallj' and physiologically logical. It is eas}’’ to accomplish and, 
by appl3ung the test which the author believes to be infallible, assures one 
of good anatomical reduction, therebj'^ greatlj’’ enhancing the chances of 
bonj’ union bj' preserving the normal relations of the onlj'^ source of callus 
in the neck of the femur, — namclj', the cancellous structure. As soon 
as we free ourselves from the didactic and empirical teachings which have 
been in vogue for the last twenty-five jmars and appl}" ourselves to the 
anatomical and phj'^siological problems presented in fractures of the neck 
of the femur, and arri\-e at agreement on better methods of complete 
fixation of these fractures, then, and onlj'’ then, will the percentage of goo 
end results increase. 



THE SIGNIFICANCE OF BLOOD CHEillSTRY TO 
ORTHOPAEDIC SURGERY * 

BY RCSSELL M. WILDER, M.D., ROCHESTER, MIXXESOTA 
Dirision of Medicine, The Mayo Clinic 

The topic under discussion, involving as it does the relationship of 
humoral patholog}' to orthopaedic surger5', is so broad that its superficial 
consideration onlj' will be attempted. A few years ago the author would 
have said that few points of contact e.visted between the metabohst and 
the orthopaedic surgeon. The bone setter of a former age was certainlj* 
not concerned with the chemical developments of the medical sciences, and 
his hneal descendant, or should we saj' his lineal ascendent, the orthopae- 
dic surgeon, had so much to do with phj'sical stresses and strains and the 
mechanical devices for reheving deformities as to find little time for the 
more abstract concepts of metabolism. At present, however, it is clear 
that the enterprises of metabohst and orthopaedic surgeon overlap at a 
number of points, and orthopaedic surgerj" would be far behind the march 
of modern therapeutic measures were it to fail to concern itself with sub- 
jects in the domain of metabolism, such, for example, as nutrition and 
growth. 

The skeleton is not, as it seems to the medical student when he pur- 
sues his first dissections in anatomy, “as drj^ as bones”. Likewise the 
various skeletal structures, although presenting numerous mechanical 
problems comparable to those of engineering, are by no means static, and 
thus differ fundamentally from the steel girders and other structural 
materials with which the engineer has to do. Bone is alive indeed, and 
like other hving matter is in constant flux. The continuous wear and tear 
is compensated under normal conditions by a steady supph’ of calcium, 
phosphorus, protein-building stones, and other elements for the reconsti- 
tution of disintegrating skeletal structures. It is perfectH correct to 
speak of metabolism of bone, and it is self evident that the deformities 
presented to the modern orthopaedic surgeon — not excluding those due to 
trauma, tumors, or infection — are influenced by the nutrition of the bone. 
The successful union of fracture is obviouslj’ affected bj' humoral condi- 
tions, and a large varietj^ of substances carried in the blood are known to 
be necessary for the health of bone. 

Among the humoral factors entering into the metabolism of bone, cal- 
cium and phosphorus, vitamin D, the parathyroid hormone, and the 
growth hormone of the anterior lobe of the pituitan,' gland are outstanding. 
Information regarding other factors is still limited. We are very much 
alive to the significance of calcium, phosphorus, and vitamin D in the pre- 
vention of rickets and osteomalacia. It is probable that we are not as 

• Read before the .American Orthopaedic .Association, Washington, D. C., Mav 10, 
1933. 
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!iIor( !is we should be in suspocfini? Iiuinoral deficiencies in osteoporosis, 
^’itninin (' may play a part, and i( is not improbable that relative defi- 
ciencies: of various kinds are responsible for much of what we call senility, 
including (he osteojiorosis of senility. We have acquired some definite in- 
formation on (he subject of the parathyroid glands in metabolism of 
bone. An oversupply of parathjToid hormone produces the multiple 
fibrocystic disease known as generalized fibrous osteitis, or better, as para- 
thyroid osteosis. A^’e have e.xcellent grounds for attributing to the eosino- 
pliilic cells of the anterior lobe of the pituitary gland a major role in the 
stimulation of (ho osteoblastic cells of bone. Acromegalia and gigantism, 
a.ssociafed with eosinopliilic pituitarv tumors, arc evidence of this. But 
suggestions have not been offered for the pathogenesis of many other ab- 
normalities of bone. I'h-agilitas o.^'-sium (osteogenesis imperfecta), defined 
by Jvobstoin in IS.’k'l, is po.ssibly the e.xprcs.sion of a metabolic disorder. 
Individuals affected with this disease tend to be short and slender, and the 
basic defect is said to be inability to form osteoblasts. These are few in 
number and anomalous in structure, and apparently represent failure of 
certain primitive cells to differentiate as they should. Although suitable 
evidence is not at hand, one might suspect in this disease either a defi- 
ciency of the growth hormone or a deficiency of one of the vitamins. 

Chemical analysis of the blood is a poor guide to the interpretation of 
any of these skeletal abnormalities. Methods for the detection of the 
hormones and vitamins in blood are not as yet available, and, although 
changes of the mineral constituents are noted in certain diseases of bone, 
these arc inconstant and afford less reliable diagnostic criteria than some 
observers have supposed. Calcium is unequally distributed between the 
plasma and the corpuscles. Onlj'’ traces are found in the latter and con- 
sequently the results of analysis must be expressed either for plasma or for 
serum, — usually for serum. The normal figure by the Kramer-Tisda 
method, as modified by Clark and Collip, is from nine to eleven nailligrams 
in each 100 cubic centimeters of serum. In the cerebrospinal fluid, and m 
ultrafiltrates of serum, the figure is only from four to six milligrams in eac 
100 cubic centimeters, Avhich indicates that almost half of the calcium m 
the blood is bound to protein and therefore is not diffusible. The di usi 
ble fraction is ionized to something more than fifty per cent. It appears 
that the question of calcium ionization has been given more emp asis 
than is justifiable, since the non-diffusible and diffusible fractions are m 

chemical equilibrium. -a a fi- 

In postoperative tetany and other conditions of parathyroi 
ciency, including rickets associated with tetany, the calcium falls to 
six milligrams in each 100 cubic centimeters of serum. With over unc 
of the parathyroid glands high figures are obtained, but not 
In cases of parathyroid tumor, associated with the typical picture o 
thyroid overfunction, the figure is usually high — sometinies even 
as high as normal — but in other cases, even when the calcium 
negative, the values are normal. On the other hand, high calcium g 
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maj” be obtained in a variet}’^ of diseases of bone for which there is no good 
evidence of parathjwoid overfunction, and consequentl 3 ’-h 5 'percalcaemia is 
not diagnostic of parathyroid osteosis as has been supposed. Apparent^ 
any generalized or extensive destruction of bone maj’- cause an increase in 
serum calcium, and high values are thus obtained at times in multiple mye- 
loma and in extensive metastatic carcinoma. 

The inorganic phosphorus in the blood is so equally divided between 
corpuscles and plasma as to permit using whole blood in its determination. 
However, if the corpuscles are allowed to lake, their organic phosphate es- 
ters are liberated, and in the plasma these are rapidl}^ hydrol 5 'zed, releas- 
ing additional phosphorus as inorganic phosphate ions. Under normal 
conditions, the values for inorganic phosphorus are from two and five- 
tenths to four milligrams in each 100 cubic centimeters of serum among 
adults, and as high as five milligrams in each 100 cubic centimeters of 
serum among jmung children, whose bones grow rapidly. High figures 
are obtained in tetany and low figures are obtained in parathjwoid osteo- 
sis. A reciprocal relationship between calcium and phosphorus is often 
apparent in these diseases, so that feeding phosphates in cases of threat- 
ened tetanj" may depress the serum calcium and precipitate tetany. This 
is a matter of very practical significance. 

The determination of the phosphatase activity of the blood serum 
adds information of some diagnostic significance in skeletal disease. 
Phosphatase is an enzyme wliich h}'’drolyzes phosphoric esters. It is 
widely distributed in the tissues and occurs abundantly in gastric mucosa, 
kidney, and the growing bone of jmuth. The distribution in bone is ir- 
regular; the enzyme is found particularly in the zone of provisional calcifi- 
cation and in the periosteum. 

The method of Kay ® for estimating the phosphatase acthfitj’- of 
blood serum has found use with modifications by others.- The principle 
of the method is to incubate a substrate of sodium betaglycerophosphate 
in the presence of a satisfactory buffer to maintain a constant h 3 ^drogen- 
ion concentration. The extra phosphate formed by the hj’^drotysis of the 
glycerophosphate is a measure of the enzj’'raatic activity of the serum. 
High figures are obtained for phosphatase in a varietj' of the skeletal dis- 
eases, including parath 5 Woid osteosis, multiple mj^eloma, generalized car- 
cinomatosis, rickets, osteomalacia, and Paget’s disease. In focal osteitis 
fibrosa, in the cj’-stic disease of bones of j’-outh, and in non-skeletal disease, 
the phosphatase activity of the blood is not at all affected or onty slightty 
affected. 

Robinson’s opinion of the role of phosphatase in the deposition of cal- 
cium phosphate in growing bones is that the osteoblasts and hj-pertrophic 
cartilage cells secrete the enzj^me, and this, bj' hj^drolj'zing the phosphoric 
esters of the blood, brings about a local increase in the concentration of 
phosphate ions. The solubility product of the tertiary- calcium phosphate 
in the blood is thereb}- exceeded and deposition of this salt occurs in the 
ossifjdng zone. The finding of an increased amount of phosphatase en- 
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zynu' ill tlio oirculaf ing blood, in f^cncralizcd destructive diseases of bone, 
sufiiicsts its increased production, possibly in an attempt at compensation. 
The larixo amounts in the mucosa of the stomach and in the kidneys may 
in part account for the predilection of these organs for metastatic calcifica- 
tion. 


It will be recalled that Shipley and his as.sociate.s, in 1922, produced 
rickets in rats either by diminishing the phosphorus of the diet and suppl- 
ing an optima! amount or an exce.ss of calcium, or by reducing the calcium 
and maintaining the phosphorus of the diet. The}’’ concluded that a cer- 
tain ratio of calcium to phosphorus is necessary to prevent rickets. The 
investigations of Howland and his coworkers, and those of Pappenheiraer 
and others, confirmed this view and established the current opinion that 
the supply of calcium and pho.'^phoriis must not onl}’- be adequate but 
must be properly proportioned, '^nicre is good reason to believe that the 
advance of ci\dlization has brought with it dietary habits which interfere 
with optimal conditions of nutrition in a variety of wa3"S. Thus it is cal- 
culated that the diets of more primitive people contained not less than two 
grams of calcium dailj', whereas the equivalent figure for the average 
American, not. drinking milk, maj’’ frequenti}' fall below the figure of fort}"- 
five-hundrccUhs of a gram a dajq which Sherman sets as an absolute mini-* 
mum. Sherman and others urge the use of milk, or the addition of calcium 
salts to food, for human beings. This matter deserves special con- 
sideration in diseases of bone characterized b}’’ osteomalacia or osteoporo- 
sis, and in the healing of fractures. The large stores of calcium in the 
skeleton protect against acute manifestations of calcium deficiency, but 
the osteoporosis of old age, of hyperthju-oidism, and of long standing chronic 
infections, and the not infrequent delay’^ in the union of fractures imply 
that chronic deficiencj'- of calcium is an important problem in public 
health. 

What salt of calcium may be best for supplementing diets is a ques- 
tion recently receiving attention. It probably makes little difference pro- 
vided a rich supply of vitamin D is added, but in most cases it seems best 
to provide phosphorus in suitable proportions together with the calcium, 
and for this purpose calcium phosphates are desirable. The calcium 
phosphates, however, are relatively insoluble, particularly in the alkaline 
medium of the intestine. The dibasic or secondary calcium phosphate 
has been recommended because of its being less insoluble than the tribasic 
or tertiary phosphate. The results of recent experiments of Higgins an 
Sheard seem to upset this view. The tribasic calcium phosphate prove 
far more satisfactory than the secondary calcium phosphate in the nutri- 
tion of young chicks which were deprived of vitamin D. 

Another borderland of orthopaedic surgery is the treatment of la 
betic gangrene, and questions on this subject remain unanswered. an 
grene, we are all agreed, is intimately related to the atherosclerosis 
which it is frequently associated, but whether the diabetes causes e 
atherosclerosis, as Joslin teaches, or atherosclerosis comes first vit m 



BLOOD C'HEMISTHY AND ORTHOPAEDIC SURGERY 


945 


bctes as a sequela is not established. The evidence, the author believes, 
favors the latter view and makes atheroscleros's the horse and diabetes 
the cart. 

The slow healing of wounds after amputation of an extremity of a 
diabetic patient is due partly to diabetes, if this is not treated, and partly 
to the diminished supply of blood resulting from atherosclerosis. Bennett 
reported observations on the healing of wounds of dogs made diabetic by 
pancreatectomy. The pancreas was removed under ether anaesthesia. 
The animals wore supported by a suitable regimen and injections of insulin 
until thej’ had recovered completel}'; then insuUn was withheld and when 
the diabetic state was full}' developed fresh abdominal incisions were made 
under local anaesthesia. As compared to the behavior of identical wounds 
of healthy animals, the healing of these wounds was abnormal. The tis- 
sues were oedematous, deposit of fibrin was delayed, and its amount was 
restricted. The cellular reaction was excessive and the exuded cells ap- 
peared to be toxic. New blood vessels were slow to form and more throm- 
bosis than normal was noted in preformed vessels. 

Trimble and Care}' have shown that the true sugar content of muscles 
is sUghtly increased and that of the skin, in cases of diabetes, is increased 
as much as threefold or more over the normal; they assume that this is a 
factor of considerable importance in the altered healing of wounds of dia- 
betic subjects. The values for fermentable sugar of the muscles of the 
amputated extremities of diabetic patients were not found to be higher 
than normal.® The analyses appear in Table I. It is to be noted that 
the blood sugars were higher than normal, but not extremely high. The 
patients had been prepared for operation; their urines were sugar-free, but 
the attempt had not been made to reduce the blood sugar further than it 
would naturally fall with the control of glycosuria. 


T.A.BLE I 

Reducing }' agues of Alcohol Extr.\cts of Muscle from Di.\betic P.\tiexts 
Tre.wed with Insulin * 



* General anaesthesia; tissue removed at operation; blood taken as near time of 
removal of tissue as possible. 


Chnical experience has indicated that, when glycosuria is arrested, 
wounds of patients with diabetes heal as well as might be expected of 
wounds of normal subjects, even when the blood sugar is not entirely nor- 
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ni.'il. TIu' npplicalion of in.sulin loc/illj' or by injection subcutaneously 
near ihc wound is of lidlc, if any, additional value. The essential factors 
arc t ho cont rol of gl^’cosuria and I he avoidance of acidosis and dehydration. 
In ca.sos of diabetes with atherosclerosis, and in .some without evidence of 
vascidar abnormality, a hijiher than normal threshold for glucose often 
devel{)i)s. In such ca.ses, if treatment is intensive enough to force the 
blood sugar down to values considered normal in health (below 110 milli- 
grams in each 100 cubic centimeters of blf)od), untoward symptoms are 
occasionally provoked. Intermittent claudication in these circumstances 
has been seen and symptoms suggesting angina pectoris have often been re- 
ported. It i.s not improbable that the ti.ssucs in ca.scs of chronic diabetes 
require a higher than normal glycacmic Ie\‘oI, which, if true, may mean 
tliat the liealing of wounds will be lc.ss satisfactory’' when hyperglycaemia 
is coinbnicd too vigorously. The mutter deserves further study. What 
is wanted is an investigation of the sugar content of the skin of patients 
witli a liigh renal tlircsliold, together witli a study of the effects of hypo- 
glycacmia, either relative or absolute, on tlic healing of wounds. 

The author regrets his inability at this time to treat this subject more 
adequatel3\ Significant matters such as the uric acid metabolism of gout, 
have been given no attention, but the few conditions to which he has al- 
luded attest, he is sure, the significance of humoral pathology in ortho- 
paedic surgery. 
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HIP-FUSION OPERATION 


BY FREMOXT A. CHAXDLER, M.D., CHICAGO, ILLINOIS 

The operative fusion of manj’- types of pathological hip joints is 
rapidlj^ becoming the treatment of choice. This is especiallj’ true in cases 
of tuberculous infection. Intra-articular, e.xtra-articular, and combined 
tjTJes of operations have been described and are widely used, the general 
trend being toward a more radical procedure which will obliterate the hip 
joint and permit an extensive area of fusion to develop. This may be ac- 
complished by the following operation. 



Fig. 1 

Straight lateral incision exposing the greater trochanter, femoral neck, and supe- 
rior margins of hip joint. 
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Fig. 2 


Heavy grafts (A and i?) of cancellous bone are reflected ^^npriosteal 
lateral and posterolateral aspects of the greater trochanter. P; „ „pjjft 

and muscular attachments of these grafts are not disturbed. A . JfUjc 

including the greater trochanter, lateral surface of the neck, and a por 
cortex of the shaft is removed by converging cuts. 
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trochanter to the juncture of the upper and middle thirds of the thigh. 
The incision is carried through the subcutaneous tissue and sphts the ten- 
sor fasciae latae, exposing the lateral aspect of the greater trochanter, the 
gluteus medius, and the origin of the vastus lateralis of the quadriceps 
femoris. The incision is then carried through the periosteum and origin 



Fig. 3 

Trochanteric graft removed. The cartilage of the head and acetabulum is 
removed and replaced by cancellous bone chips. A recess is made in the ilium 
above the margin of the acetabulum. 
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of tho A'iisfus l.'ilor.'ilis mikI through I ho inid-porlion of the gluteus meclius, 
I)urjiIIoI lo (he nnisele fibers. I( is deepencrl to 1 he .superior aspect of the 
femoral neek atul cn)sses ( he hip joint at right angles to the upper acetabu- 
lar m.'irgin. Ile.avy hone fl.aps (Fig. 2, A and B) attached to the perios- 



Fig. 4 


The trochanteric graft is turned end for end and shaped for max lateral 
tact. The cortical portion is then driven firmly into the recess on 
surface, of the ilium. The thigh is abducted to establish firm conta 
graft. The osteoperiosteal grafts are firmly sutured over the ire 
massive trochanteric graft and the wound closed without drainag • 
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Fig. 5 

Tuberculosis of right hip of five years’ duration. 



Fig. 6 

Fusion at sixteen weeks after transplant of trochanter as described. 
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l('um niid iiuisclc insert ions are tlu'ii (‘levated from (ho anterolateral and 
posterolatc'ral aspeels of (lie ^r(*a(('r troelianter and the upper end of the 
shaft . 1 liese hone flaps sliotdd l)e fjeneroiis in size and should extend well 

to the anterior and posterior portions of the base of the femoral neck. 
I he eapside and |)eriosteuni of the femoral neck arc then elevated ante- 
riorly and {)osteriorly from the line of incision, 'i'hcse flaps are retracted 
anl('riorly and post(*riorly, exposing the troelianter. A massive graft, 
(amsisting of the main portion of the greater trochanter and the lateral 
cortex of the upper portion of the femoral shaft (Fig. 2), is removed by 
paralh'l cuts which converge in cro.^s section through the cortex and can- 
cellous H.'-sm; 'J'his graft extends from the mid-portion of the femoral 
neck to a point about five inches distal to the tip of the greater trochanter, 
and is about two-thirds the width of the upper end of the shaft. Itsthick- 
ne.ss is about one-half the diameter of the shaft. 


h'ollowing the removal of this graft (including the greater trochanter), 
the upiier lateral aspect of the femoral neck and head presents in the 
wound (Fig. 3). d'he capsule is stripped from the superior margins of 
the acetabulum. A curved arthroplasty chisel is then used to denude the 
surface of the femoral hcatl and the opposing articular cartilage of the 
acetabulum. Fragments of cancellous bone taken from the graft bed are 
firmly pre.ssed into this space. A hinged flap of bone is then elevated 
from the outer (able of the ilium, just above the acetabular margin, and a 
recess made in (he ilium to receive the cortical portion of the graft. The 
graft is then turned end for end and the cortical portion driven into the 
recess aboA-e the acetabulum. If t he thigh is adducted during the fixation 
of the graft, better contact can be secured. On returning the thigh to a 
neutral position or to slight abduction, the trochanteric portion of the 
graft Avill make contact with the graft bed in the upper end of the femin 
(Fig. 4). With the graft in place, the hinged osteoperiosteal flaps le- 
moved from the trochanter are brought into position, covering the fiee 
end of the graft. Idie periosteum and origin of the vastus lateralis are 
sutured. The fascia, subcutaneous tissues, and skin are loosel}" sutum 
and a double spica cast applied to hold the thigh in the position of election 
until bony fusion is complete. 

This operation combines features found in intra-articular and 
articular types of fusion operations. The exposure of the graft an ip 
joint is obtained with a minimum of trauma. A massive graft, 
fixed in the ilium and in rvide contact with the neck of the femur, sp m 
the joint and provides wide, bony contact for fusion. 



THE RESULTS OF OPERATIVE FIXATION OF 
TUBERCULOUS SPINES 

BY BOX KING, il.D., AXX ARBOR, MICHIGAN 
From the Department of Surgery, University of Michigan 

This report is based on an inquin- into the present condition of 
ninety-three University Hospital patients vho had spine-fusion operations 
for vertebral tuberculosis during the six-year period, July 1925 to Julj* 
1931. The operation was performed on those patients whose general 
condition was considered good and who showed no gross evidence of 
dissemination. Extravertebral osseous tuberculosis or draining sinuses 
outside the field of operation were not considered contra-indications. 

The preoperative treatment was variable; in the majority of cases 
operation followed prolonged cast, brace, or Bradford-frame regime, in 
others operation was done after only a few days of frame care. The post- 
operative routine included Bradford-frame regime (average time eight 
months) with heliotherapj^ and high vitamin and high caloric diet. 
Before patients were allowed to become ambulatorj', back braces were 
fitted which were worn for an average of about two and one-half years. 

For this study we have been able to establish contact with eight 3 '-four 
of the ninetj^-three patients. The majoritj' of the results have been 
ascertained b}^ check-up e.xaminations in our own Chnic. In a few cases, 
however, this has been impossible and we have had to depend on question- 


naires and examination b\' local phj’sicians. 

TABLE I 

Total number of cases 93 

Total number of operations 90 

Males 49 or 52 per cent. 

Females 44 or 4S per cent. 

Result unknown 9 

Total number of cases in which end results are reported S4 


The time elapsing between operation and check-up is, for seventj'-six 
of the eighty-four patients, between two and six and one-half x'ears; for 
the remaining eight, between one and one-half and two j*ears. 

Types of Operation — Preoperafive Complications 

Of the ninetj'-three patients there were fortj--nine males and fortj’- 
four females. The Hibbs tj’pe of plastic fusion operation was used 
sixtj"-two times. In twentj'-four cases the Albee tibial-graft technique 
was emploj'ed, the graft being fused to the base of the spinous processes 
and laminae. For the remaining ten lesions, a tj-pe of Hibbs fusion, 
reenforced bj- ilial or tibial grafts, was used. There was a positive historj' 
of tuberculous contact in twentj- cases. Thirtj'-nine of the patients had 
tuberculosis elsewhere. Nine patients showed definite evidence of 
transverse mj-elitis. 
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( Inssifiralinn of /fcsiills — Method J'Jni})Ioj/rd 

1. Good rosull : 

A p.'ilioni without std)jf'ctivo cotnplaints or increase in deformity 
who has a solid fusion both from clinical and roentgen ographic 
examination. 

2. Fair result: 

A patient who has a moderate amount of pain or weakness, but is 
able to be up and about. The deformity is not increasing. 

3. Poor result : 

(I. A patient whose spine is .so painful that he is not ambulator 3 \ 
h. A patient who.se deformity' has incrca.sed since operation, although 
he may be asymptomatic. 

c. A patient whose death was directly attributable to the operation. 

Using this method of classification, we find fifty-eight, or 69 per cent., of 
our eighty-four patients have a good rc.sult; two, or 2.3 per cent., have a 
fair result ; and si.xteen, or 19 per cent., havea poorresult.* (SeeTablell.) 


TAHbE II 
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in pnlionis lioyoiul (he age of forfy is high, 30 per cent. Among children 
(he pei'cen(age of good re.suKs is around 75. 

Jji addi(ioj} (o (he (hi'ce ininiedia(e po.s( opera (i\'e deaths (two from 
shock, one from embolism), (here are four which occurred soon after and 
seemed directl.y attributable to the operation. Eight others (Group 2, 
Table R ) .show no aj)jmrent relation between operation and death. 

Paticnls unlh Preoperative Neurohxjieal Complications {Table V) 

One of this grouj) of nine jjatients is dead. Eight are subjectively 
cured. On cx'aniination two of (he.sc have mild spastic weakness of the 
lower extremities. In six cases the paraly-sis had either partially or 
comidetely eleared while undergoing preoperative Bradford-frame regime, 
indicating little rclation.ship between .spine fu.sion and cure of the paralysis. 

Faelors Caasing Farther Deformity 

Six patients in the poor-result class showed increase in the deformity 
following the fusion because of further vertebral body erosion (five chil- 
dren, one adult). All had a solid posterior ank 5 dosis both by clinical 
and roenlgenographic examination. In one case the kyphotic area was 
exposed (two years after fusion) and a very solid, satisfactory ankylosis 
was found. 

In the unfused spine the most important factors in the prevention of 
further k^’^phosis are cessation of body erosion and adequate anterior 
vertebral-bodj’’ contact. In the fused spine these factors are aided some- 
what by the posterior bony bridge. Superincumbent weight produces 
considerable bending force at the apex of the kyphos through its proximal 
arm. Such a bending force continuously exerted on a living, plastic, 
posterior bony bridge will always cause bending or fracture with furthei 
angulation, if there is dead space to be filled anteriorly. 


SUMMARY 

1. Sixtymine per cent, of eighty-four patients who have had fusion 
operations for tuberculosis have no complaints, have a solid postenoi 
fusion, and show no increase of deformity. 

2. Eighteen of these patients were, at the time of operation, lom 
one to ten years of age. Seventy-two per cent, of this small group have an 
excellent result, indicating that for children the operation is safe anc 
effectual. 

3. Eighteen per cent, of these eighty-four patients are dead. 

4. The stability of a kyphos is mainly dependent upon 

anterior vertebral-body contact. Correction obtained by abduction o 
jaws causes instability by producing a dead space in the diseasec a 
Posterior spine fusion does not restore sufficient stability to main ai 
correction obtained in this manner. ,. 

5. Eight of nine patients with preoperative neurological 
tions from cord pressure were subjectively cured. There is proba } 
relation between their operations and the disappearance of symp o 



ACROMIOCLAVICULAR DISLOCATION: AUTOPLASTIC 
RECONSTRUCTION 


BY CHESTER C. SCHNEIDER, M.D., MILWAUKEE, M’lSCONSIN 

Complete dislocation of the acromioclavicular joint is a more dis- 
abling injur3' than is commonlj- believed and, unless surgicalh' restored, 
is permanent in character. Untreated cases of complete dislocation 
result in an inefficient shoulder, more or less incapable of manual effort 
in the elevated position. The shoulder is weak, unstable, and difficult 
to control, these factors of disabilitj- being particularl3’' evident to persons 
whose emplo3'ment or diversion is of a vigorous nature. 

AUTOPLASTIC RECONSTRUCTION 

That the modern trend in reconstructive surger3' is toward the em- 
plo3'ment of living autogenous tissues seems safe to presume. That the 
use of these substances will actuall3’^ sundve seems indicated b3' their 
increasing popularit3" as experience with them accumulates. In the 
reconstruction of the acromioclavicular joint the author prefers practi- 
calty exclusive^ the use of fascia lata taken from the lower two-thirds 
of the thigh so as to include the ihotibial band. The fascial strip, eight 
inches long and three-quarters of an inch wide, tapered at each end, is re- 

TH^VEroiD 



Fig. 1 

Normal shoulder, 
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moved and split longitudinally into a one-half-inch and a one-quaiter-inc 
piece. These are placed in saline solution and the fascial sheath c ose 
with a continuous No. 1 chromic catgut suture, followed by skin closuie. 

Approach to the acromioclavicular joint and coracoid process is 
made through a four-inch incision at the inferior outer margin o 
clavicle, curved downward at the anterior margin of the deltoi . 
acromioclavicular joint is exposed and the coracoid process i en i 
The superior acromioclavicular ligament is dissected off of t e 
surface of the acromion from the articular surface lateralwaid a ou on 
half an inch. Two three-sixteenths of an inch drill holes, equi is a^^ 
(three-eighths of an inch) from the articular margin, are made m 
acromion; also, two similar holes are drilled in the clavicle t ® 
tance from the joint. The articular cartilage of the joint is e _ 

because Cadenat has shown that there is a limitation of forwar 
tion of the arm and a slight decrease in the amplitude of the mo^ e 
of abduction when the acromioclavicular joint is ankylosed. ^jiighecl 

Restoration of the inferior acromioclavicular ligament is accom 
with a mattress suture of the one-quarter-inch fascial loop, 
which is- carried downward through a clavicular drill ho e, a 
across the inferior surface of the joint, and up through its 
hole in the acromion. The ends of this loop are then twisted 

superior surface of the acromion and sutured to each employing 

silk (Fig. 3). This procedure can be performed with facility y 
the suture threader devised by Gratz. 
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Superior \'iew of shoulder; first stage of reconstruction. 


Next the coracoclavicular ligaments are reconstructed by carrjdng 
the one-half-inch fascial strip, threaded on a Gratz or a GaUie needle, 
under the inferior surface of the coracoid process and upward behind 
the clavicle subperiosteally at the site of insertion of the trapezoid, and 
crossed on the superior surface of the clavicle where the loop, under tension, 
is sutured with braided silk. The ends of this loop are drawn along the 
superior surface across the acromioclavicular joint and sutured together 
with silk to the acromial end of the acromioclavicular hgament, previous!}* 
dissected up, thus restoring the ligament. 

In this manner all the ligaments responsible for maintaining the 
integrity of the acromioclavicular joint have been rebuilt, and the clavicle 
is held firmly in position (Fig. 4). 

The muscle and skin are closed in layers, the wound dressed, and a 
Dillehunt cast apphed for immobihzation. This cast (Fig. 5) is composed 
of arm, forearm, and torso segments apphed separately and united to 
each other, while the involved shoulder is held as high as possible to 
relieve the strain on the repaired joint. The cast is removed in six weeks, 
followed by rehabilitation therapy. Full function should be recovered 
in three months. 
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The following two cases are cited to illustrate the t3''pe of individual 
upon whom the procedure has been employed successfulh^■ 

Case 1. E. H., male, aged twenty-three, professional acrobat, sustained complete 
acromioclavicular dislocation while doing an acrobatic trick, November 21, 1927. Un- 
able to continue his profession, he had been out of emplo 3 ''ment seven weeks when first 
seen by the author. 

Physical examination revealed marked upward displacement of the outer end of the 
right clavicle, with excessive motion of clavicle on the acromion. There was marked 
pain at the acromioclavicular joint when vigorous motions of aiw kind were attempted. 

An autoplastic reconstruction operation, according to the technique described, 'Uis 
performed on March 17, 1928. Patient left the hospital eight days after the operation 

and the wounds entireb’’ healed in three weeks. Light 
exercises were commenced on May 7, 1928, and vigm- 
ous exercises were prescribed two weeks later. Befoic 
the expiration of three months, June 9, 1928, the pa 
tient was doing push-ups and hand-stand.s. 
motions at the shoulder were perfect and the contour 
of the shoulder was normal. The patient su )sc 
quently returned to the stage in a slow-motion acio 
batic act. 

Case 2. C. W., male, aged thirty-six, jn'otc?' 
sional rodeo rider, sustained a complete acromioc aMC 
ular dislocation on August 30, 1931, when he « as 
thrown from a horse, landing on his left shou er 
The shoulder was at once completeb' disabled. 

Physical examination revealed marked 
displacement of the distal end of the clavicle on 



AUTcnion view 
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Fig. 5 

Showing cast f or acromioclavic- 
ular immobilization (Dillehunt). 
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acmmion, with excessive 
m()l)ility of the bones on 
eacli other. The entire 
slioulder was swollen and 
painful, and there was 
complete absence of vol- 
untary motion. 

.An autoplastic recon- 
structionoperation, accord- 
ing to the author’s tech- 
nique, was performed on 
September 2, 1931. The 
patient remained at the 
hospital until October 5, 
1931. .All dressings were 
removed on November 2, 
1931. There was com- 
plete range of motion, 
normal contour, and ex- 
cellent power (Figs. 6, 7, 
S, and 9). The patient 
returned to his former 
vocation of rodeo rider. 

SU.M.MARy 

1. An autoplas- 
tic reconstruction of 
the acromioclavicular 
joint for acute or 
chronic dislocation, 
using fascia lata and 
iliotibial band, is de- 
scribed. 

2. Two cases of 
reconstruction of the 
a cromio clavicular 



Fig. 6 

Case 2. Roentgenogram before operation. 



Fig. 7 

Case 2. Roentgenogram after operation. 




Fig. S 

Case 2. .After operation. 


Fig. 9 

Case 2. .After operation. 
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joint in professional athletes, usiiifi; the author’s method, are re- 
ported. 
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VERTEBRAL EPIPHYSITIS AND OSTEOCHONDRITIS 


BY PAUL O. SXOKE, M.D., LANCASTER, PENNSYLVANLA 
From the X-Ray Department of the Lancaster General Hospital 

The object of this presentation is to review the work of Scheuermann 
and Schmorl as read in the original language; to then present three cases 
of dorsal kyphosis with comments thereon. 

This paper ^\-ill not deal with the embrj-ological, anatomical, physi- 
ological, or historical aspects of the spine or spinal diseases. Readers so 
desiring will find appropriate articles deahng with these specific phases in 
the bibliographj-. 

In reviewing the hterature, articles were found deah'ng with diseases 
of the inten’crtebral disc, dorsal juvenile kyphosis, vertebral epiphj'sitis, 
prolapsus of the nucleus pulposus, and other conditions; all treated the 
same problem, but presented conflicting views. This confusion maj* have 
resulted from failure of the authors to read Scheuermann’s original article 
and Schmorl’s publications in the original language, for much that has 
been 'mitten in our periodicals seems to have been based on other than 
first sources, so that the original contentions of the authors have been lost 
or misapprehended. 

From Scheuermann’s original article we receive the following de- 
scription of a clinical entity, “Die Lehrlings Kyphose” (The Apprentice’s 
K5^phosis) : 

1 . Chnical — Round back (dorsal k3'phosis); painful back; irreduci- 
ble deformity (contradistinction of dorsum rotundum); found 
especialty in males from fourteen to eighteen j'ears of age. 

2 . Roentgenographical — An area of osteitis on the diaph3^seal side 
of the epiph3^seal line; wedging of vertebra in the dorsolumbar 
region. 

Aual3'sis of Scheuermann’s work is relativel3' eas3', but when one 
turns to the reading and translation of Schmorl’s work it becomes ver3' 
difficult because of his involved diction. Furthermore, it must be re- 
membered that Scheuermann is a ch'nician while Schmorl is a pathologist, 
having recorded observations on 7000 vertebral columns removed at 
autops3L With this wealth of material from which to draw, one can well 
understand his difficult3' in presenting one phase of his subject without 
digressions. 

Schmorl’s description is as follows: 

1 . “ Ausbuchfugen” (outpouchings of the nuclear substance into 
the spongiosa) through 

2 . Congenital or traumaticalh' produced orifices in the cartilaginous 
plate. 

3 . The k3'phos is the result of loss of nuclear substance, which 
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inlcrforcs ;villi Iho plij'.siologicnl function of the spine, causing 

4. I'niluro of endochondral growth in the cartilaginous interface and 
wedging. Ho does not luse the term osteochondritis. 

One must come to two conclusions: 

First, Schmorl saw the termination of the disease Scheuermann 
described. Fhere e.xists, however, a gap in our knowledge in that we do 
not know the subseriuent cour.so of Scheuermann’s cases. It would be 
invaluable if we could trace the eightj''-si.\' cases he reported and reexamine 
them eleven years after their original observation. 

Second, there may be three or more separate di.seases or manifesta- 
tions of the same disease which, until the present time, have not been 
separatel}’^ identified. As Dr. William Evans of Detroit suggests, there 
maj'- be three pathological entities: (1) vertebral epiph 3 ’^sitis (Scheuer- 
mann); (2) osteochondritis of the cartilaginous interface (Schmorl); (3) a 
combination of these two. It is not to be supposed that onl}'^ these three 

exist, or that they represent 
three etiological entities. 
Thej’' ma}'’ or maj'’ not sim- 

pl}’- present roentgeno- 
graphic evidence of pathol- 
og}’’ of several origins. 

The following three 
cases are presented with an 
attempt to analyze the 
group to Avhich they belong. 
The study of these cases and 
the conclusions drawn there- 
from cannot be regarded as 
final, but only as addibona 
information upon a difficult 
problem. 



CASE EEPOKTS 
Case 1. 


Fig. 1 

Case 1. Vertebral epiphysitis (healing stage). 
Recent films of first, second, third, and fourth lum- 
bar vertebrae. Note notching anteriorly, and 
evidence of abnormal pressure posteriorly. 


V. D., a '"•hite fe- 
male, aged twenty years, a school 

teacher, of slender physique ^a 
referred to the Hospital bj H • 
T L Atlee Sr. on Februar} , 

1929,' for a’roentgenographic ^ex- 
amination of the 

complaint .-as “pain 

(dorsolumtar region) of » 
years’ duration, with no 
Lumatio or ) 

The pain was f 

menstruation and ™ ^ 
adequately /ft 

Rest in bed alleviated it, 
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(IntiH will) wedding, narrowing, and minicrous specimen roinovcd at autopsy. Typical Soheucrmanti’s disease, notching at arrow with 

nuclear prolapses. dclinito wedging; also Schmorl’s nuclear prolapsus. 
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ncG 

not- cure it . During tlio interv’cninp liirco yours tho pniu f^nuhinlly disappeared during 
(he intcrmcnstnuil interval cxccj)! after heavy lifting:. 

Examination revealed a thin, pale, fragile, young ivoman, with loss of the lumbar 
lordosis and rejdaccmenl hy .sliglit kj'})ho.si.s in t ho jiainfui area. Otherwise, her ph}'sical 
condition was not- noteworthy. 

Roentgenograms revealed notching of the anterosiipcrior edges of the first, second, 
third, and fourth lumhar vortclirae in (he position noted hy Scheuermann, withAvedging 
of the first and third vertchrao. The edge ])roduccd by the epiphysis remained intact. 
Tlic intervertebral discs were narrowed, but tlierc were no nuclear prolapses. The 
patient Avas reexamined periodically for three years. The punched-out area AA-as un- 
changed, Avith slight peripheral calcification and the vertebral interfaces definitelj^ir- 
regular and calcified (Fig. 1). 

c bcIicA’c that- this is a case of true epiphysitis, diagnosed after the union of the 
eiiiphyses. The triangular sliadoAv of the epiidiysis is onlj' seen from fourteen to eighteen 
years of age. Our patient aauis (AA'ontj'; therefore, she should present a later stage in the 
course of (his disease. It is notcAA-orthy that no jirolapsus of the nucleus pulposus exists; 
and the illustrations of Scheuermann’s original article do not sIioav this prolapse. 

Cask 2. L. S., a tall, sfahA'art, AA'liitc male, aged tliirty-eight 3'ears, AA'hile fighting a 
barn fire on JuIa' fi, H)29, Avas struck across the dorsolumbar junction by a falling timber. 
He fell, developed a paraplegia of six hours’ duration, and Avns referred to the Hospital hy 
Dr. D. I'l. Anderson for a rocntgenographic examination. Thereafter the patient 
suffered from pain in the back aa-IucIi aa-us relicA'ccl AA-hen he assumed the recumbent 
posture. 

Tho past hisfoiy is significant. The patient, six feet and three inches tall, at 
fourteen years of age Avas a shoe machine operator, bending OAmr a macliine ten hours 
a daj% during Avhich time he developed a “boAA’ed back”. He AA’orked at this occupa- 
tion for ten j’ears and then volunteered for service at tlie outbreak of the World War. 
Upon his return from overseas duty, his family' noticed a marked lessening of t e 
ky'phosis, Avhich, hoAvever, recurred upon his resuming his former occupation. 

Roeiitgenographic examinations AA-ere made on several occasions during the su se 
quent three years, Avith no appreciable change in the findings. The films shoAAe a 
diffuse nuclear prolapse, involving many vertebrae on one or both surfaces, clis r 
narroAving of the intervertebral spaces, especially' anteriorly; Avedging of the bodies, an 
increased irregular calcification of tlie body' interfaces AA'ith sharpening of the antenoi 
corners (Fig. 2). Scheuermann’s notch xA'as not preserved. 

On June 14, 1932, the patient chose a violent death and an autopsy' 'Aas pei^ 
formed. The only' findings of interest pertain to the vertebrae, AA'hich fulfill in every 

detail the pre-autopsy opinion (Fig. 3). ■ i r f a 

We believe that this patient had osteochondritis of the cartilaginous p a e, 
very severe grade; Avhether or not he had dorsal epiphy'sitis, Ave are unAAillii^ o s a^^ 
His history is very' suggestive except that we have no history of pain during a o esce 
This may be the end of the life cycle of the disease Avhich Scheuermann esen ie 
adolescents, and the disease Avhich Schmorl found at autopsy. We do not 
if this is so, the importance of the osteochondritis far outAveighs the epip y si 'S- ^ 
though the autopsy completes the case in so far as the spine is concerned, aa e ep 
failure to examine the cord for injury. 

Case 3. G. R., male, aged fourteen years, fell from a cherry tree 
20, 1931, and Avas brought to the Hospital complaining of pain in the e '' 
back. Before the accident the child had been perfectly Avell. 

a Colies' fracture of the left AA'rist, a aa'cII developed vertebral epiphysitis clors.il 

type), and probably a compression fracture of the dorsal surface of t e 
vertebra. Accurate diagnosis hei-e aa'OS difficult because of the high degree ” 
due to the coincident epiphy'seal disease. Physical examination shoAA ed a aa e 
ky'phosis at the point of suspected fracture. 
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Roentgenograms of the spine showed Scheuermann’s notches on the twelfth dorsal 
vertebra and on the first and second lumbar vertebrae, and marked nuclear prolapses of 
long standing. There seemed to be a mild degree of osteoporosis of all the vertebral 
bodies (Fig. 4). 

Six months later, after hyperextension in a body cast, the patient was reexamined, 
but there was no apparent change, and no relief of vertebral pain. 

We believe this to be a case of vertebral epiphysitis ^\ith severe osteochondritis. 
The fall from the cherry tree accentuated an already existing spinal disease. 

In conclusion, let it be understood that we are making a differentia- 
tion upon the occurrence of disease in two places, — one, the diaph3'seal 
side of the epiphj’seal line on the interfaces of the vertebral bodies; two, 
the prolapse of the nucleus pulposus, due to pathologj”^ of the cartila- 
ginous plate, probablj' an osteochondritis. From the medicolegal point 
of view it is important to note the onset of sj-mptoms which were not 
amenable to treatment following a definite trauma. 
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A NEAV METHOD OF ARTHRODESIS OF THE 
SHOULDER JOINT, INCORPORATING 
THE CONTROL OF THE SCAPULA 

BV A. LEO BRETT, M.D., BOSTON', MASSACHUSETTS 

The difficulty of establishing ankjdosis of the shoulder joint in the 
position of election has been experienced by aU operators. In the ma- 
jority of cases, the loss of position is due to the surgeon’s inability to 
control the action of the scapula until bon}’- union has taken place. Un- 
less this structure is definitely immobilized following the arthrodesis, 
protective spasm, as afforded bj’’ the teres major and teres minor and to 
some degree bj’- the supraspinatus and infraspinatus, causes the scapula 
to draw outward toward the humerus, thus making the scapulohumeral 
angle more acute than is desired. Extrinsic means alone, as pro^dded bj” 
the fixation methods in use, cannot be rehed upon to check the actmtj’- 
of the scapula, regardless of whether the arm is held continuous^ in the 
position of abduction. 

Confronted with the problem of de\istng a means that would defi- 
nitely assure immobilization of the scapula, the author has sought by the 
use of a bone graft to establish stability. The method evolved assures 
maintenance of position until union is solid. It also has the additional 
advantage of allowing early mobilization. Thus far, the technique has 
been used in two cases, and the results have been functionallj’’ perfect. 

LITER.ATUEE 

A survej- of the methods of arthrodesis that have been introduced 
shows that the efforts of operators have been directed primarilj’’ toward 
estabhshing bony union between the humeral head and the glenoid 
(Albert Karewski -, Bothezat Hoffa Tubby ^’ulpius ^). To the 
pioneers in the field of arthrodesis, the achievement of this end — the first 
prerequisite of a successful arthrodesis — also presented a great deal of 
difficulty. Within recent j^ears, through the introduction of bone grafts, 
the problem of securing sohd fixation has been practically solved, and a 
union may be obtained that allows good voluntarj' control of the arm 
(A’ulpius ®, Albee ', Kej^ Straub Immelmann ’“). But, while the 
range of abduction obtained maj' be sufficient to allow the patient to 
raise his hand even to his mouth, the motion is not so complete as is 
desirable, or as maj’- be established under the method of treatment that is 
here suggested. None of the methods in use provides for Sxation of the 
scapula other than bj' extrinsic means, which are not reliable, and hence 
the favorable angle for arthrodesis is lost, with a consequent limitation of 
voluntary abduction. 

The author’s experience with the customarj' methods of treatment 
has not, on the whole, given gratiHung results, in spite of the e.xercise of 
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great care in 
carrying out the 
details of tech- 
nique. The pa- 
tients have ob- 
tained a per- 
fectly solid 
union with good 
voluntary con- 
trol, but there 
has always been 
a certain limita- 
tion of abduc- 
tion, due to in- 
ability to main- 
tain the position of election. Figures 1 and 2 show clearly the loss 
of position that, occurs following an arthrodesis b}'- one of the customary 
operative methods in u.se. The patient had had infantile paralysis. 
Arthrodesis of the joint, was attempted by breaking down the acromion 
process, denuding of cartilage the under surface of the acromion and the 
articular sui’faces, and establishing contact. ■ The resulting union was 



N. D. Roentgenogram, taken one year after arthrodesis, shotting excell 
union, but the loss of elective position. 



Fig. 1 

N. D. End rc.suU, seven years after arthrodesis, shott'ing the 
range of volunlarv aliduction. 
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solid, and the patient has good voluntarj’- function sufficient for a useful 
arm, but there is not a complete range of abduction, due to the acute 
scapulohumeral angle. 


INDICATIONS 

Arthrodesis of the shoulder joint has a w-ide field of applicabihty. 
The procedure is indicated in complete and permanent parah’-sis of the 
deltoid, usuallj' due to infantile paralj'-sis. As in aU cases of infantile 
paralysis in which surgical intervention is considered, the cases must be 
carefully selected for operation, and the presence of a useful hand is 
essential. Arthrodesis should never be advised until at least one year 
has elapsed from the onset of the disease; for recoverj' of power, either 
complete or in part, is alwaj's possible within this period. 

In tuberculosis of the shoulder joint, especiaUj’- in the adolescent or 
the adult, arthrodesis is indicated not onh' to arrest the activity of the 
bacillus, but also to relieve pain and restore function. It should be 
performed as soon as the definite diagnosis is made, providing the age and 
phj’sical condition of the patient present no contraindications. 

Arthrodesis is a more effective means of restoring health and 
function to the tuberculous joint than are other methods of treatment. 
Heliotherapy, for instance, may provide an excellent functional result, 
but it is not unusual to see a joint treated in this manner recover with a 
painful fibrous union, or with a bony union in poor position that allows 
only a hmited range of motion. Arthrodesis also has certain advantages 
over excision in that it restores a functional power that is more nearlj"^ 
normal, it fits the member for the resumption of hard labor, if necessarj’’, 
and it ensures relief from pain. 

Arthrodesis is also indicated occasionally in chronic painful conditions 
of the shoulder joint, due to an arthritic process, or resulting from a 
severely comminuted fracture of the head of the humerus or of the 
glenoid. In the case of the laborer, fixation offers the most satisfactor3’ 
means of relief, as the function that would be restored by other operative 
procedures — such as an arthroplasty or a reconstruction operation — 
might continue to be accompanied by pain under hea^*3’• use. 

Other indications for arthrodesis are presented occasionallj^ in an 
obstetrical paralysis ■ndth a partial dislocation of the joint, in traumatic 
brachial paralysis, and in a recurrent dislocation of the shoulder joint, 
when all other recognized stabilizing operations fail, and when the patient 
is prevented b3’' the disabilitj^ from resuming his occupation. 

AGE FOR ARTHRODESIS 

An arthrodesis of the shoulder joint maj’ be successful' performed 
at anj’- time after eight j'ears of age. This minimum age limit must be 
respected, for before this age ossification has not progressed sufficienth’’ 
to assure the success of the procedure. In j'oung patients, the j'ears 
between twelve and fifteen are undoubtedlj- best for stiffening the shoul- 
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(lor, ns oiKM'alion onn bo porfcjrniod n1 llioso ngos without interfering with 
the growl li of (lie arm. '’J'lio prociocluro lias boon used successfully by the 
author in several cases of infantile paral^^sis whore the patients were 
between the ages of eight and ten years, and the results have justified the 
operation in that the restoration of function stimulated the growth. 

POSITION rOK AKTIIHODKSIS 

The position most advantageous for fixation of the humerus to the 
scapula is that which allows the compensatoiy action of the scapulo- 
thoracic musculature to be utilized (;ompletel 3 ^ When the extremity is 
ankjdosed in such position, the patient can voluntarilj" abduct his arm to 
above the level of his head; he can lower it to the proximity of his side, 
and he can rotate it backward and forward to a limited extent. The loss 
of a certain amount of rotation, which must necessarily occur on account 
of the anatomical position of the scapula, is the one drawback to arthiode- 
sis, but, fortunatelj', the limited degree of rotation made possible by t e 
loose muscular suspension of the scapula is sufficient for practmal pui 
poses. In the adult, the best position for arthrodesis is approximate 
seventy degrees of abduction and approximately twenty degiees o 

anterior flexion. In the child, the position of optimum function is a ou 

eighty degrees ot 

abduction. 

OPERATH^E TECHNIQUE 

When the case 
is one in which con- 
tractures of the arm 
would prevent plac- 
ing the extremity in 
proper position fd 
lowdng the operation, 

the contractures 

must first be over- 
come by maintaining 
the arm in abduction 
in a plaster bandage 
for a sufficient period 
preceding suigica 

intervention. 

A curved skin 
incision ovei the 
shoulder joint, or a 
straight incision be- 
ginning high a 

the acromion an 
running doivnward 



Fig. 3 

The joint surfaces and under surface of the acromion 
have been denuded of cartilage, and the acromion has 
been broken down preparatory to being brought into 
contact with the head of the humerus. 
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parallel to the shaft of the humerus, may be used. The fascia is incised, 
and the tissues and muscles are freed and retracted as required. The 
capsule is split longitudinally, and, with a periosteal elevator, dissected 
back from its attachment on the anatomical neck of the humerus, except 
for the portion about the posterior third of the bone. The head is then 
forced out of the glenoid by rotating the arm outward. 

The surfaces of the head, glenoid, and under side of the acromion 
process are carefully denuded of cartDage, so that the cancellous bonj' 
structures are exposed. Care must be taken to remove the cartilage on 
the peripheral edges of the glenoid in order that bonj^ contact can be 
established vdth the head (Fig. 3). 

With an assistant holding the arm in the accepted position for ar- 
throdesis — that is, in seventy to eighty degrees of abduction and in 
twenty to thirty degrees of forward flexion — a drill hole about one-quarter 
of an inch in size is bored from just below the greater tuberosity through 
the humeral head in hne vith the center of the glenoid, then through the 
glenoid, and finallj' into the spine of the scapula, until the end of the drill 
is palpable in the outer scapular musculature. In the adult, this hole is 
sometimes enlarged to three-eighths of an inch bj*^ means of a larger drill. 

The bone graft is then removed from the tibia. The author prefers 
to wait until the bed is prepared before removing the graft, to be assured 
of a fresh transplant. A massive graft, three-eighths of an inch in width, 
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Fig. 5 

flojnnjn?- before arthrodesis, 

No/i Si y- deformity of humeral 

nead. -Note u ire leading from acromion to head used in 
previous attempt at arthrodesis. ’ 


and varying in length 
from three to five 
inches, depending on 
the size of the bone 
structure of the pa- 
tient and his age, is 
taken. The opera- 
tor then narrows 
clown the graft with 
a rongeur, shaping it 
so that it will fit 
snugly. 

A^hth the arm 
still held in the posi- 
tion of election, a 
hole is drilled through 
the upper border of 
the head and glenoid, 
and the humerus is 
tied in place with 
kangaroo tendon. 

The graft is now 
driven through the 
head, through the 
glenoid, and out 
through the spine of 
the scapula, until it 
is palpable at the end 
of the drill hole. If 
any of the graft pro- 


trudes from the hu- 
merus, it may be removed with a rongeur (Fig. 4). 

The acromion process, which has been previously denuded of carti- 
age, is bi oken down in the manner of a greenstick fracture, so that it will 
present the broadest surface possible in relation to the head of the hu- 
merus. It IS then fixed to the head by means of stay sutures of chromic 
catgut No. 3, 01 kangaroo tendon, which is passed through the drill holes 
already made. This contact helps to establish stability and to hold the 
head against the glenoid. The capsule is sutured down on the humerus 
for fui ther stability. The musculature and skin are sutured. A w'ell fit- 
ting plaster spica, embracing the shoulder and chest down to the umbili- 
cus, and extending from the neck to the fingers, is applied, with the shoul- 
der in the position of seventy to eighty degrees of abduction and twenty 
to thirty degrees forward of the frontal plane, as the case may indicate. 

The plaster spica remains intact for at least two months. At the 
end of that time the upper half is removed to permit baking and massage, 
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and the patient is in- 
structed to begin 
raising and lowering 
his arm voluntarily. 

This after-treatment 
is continued for a 
period of two weeks or 
a month, depending 
upon the evidence of 
union as shown in the 
roentgenogram. At 
the end of this time, 
the entire spica may 
be removed, and ex- 
ercises given daily to 
produce hj'pertrophy 
of the scapular 
muscles. 

CASE REPORTS 

Case 1. M. L., 
male, aged twenty years, 
when first seen in July, 

1930, had a perfectly flail Fig. 6 

right shoulder as the r^ Case 1. M. L. Roentgenogram, taken four months 
suit of infantile paralysis after arthrodesis, showing bony union with arm in approxi- 
in childhood. The del- mately seventy-five de^ees'of abduction and twentv 
toid had no power: the degrees of anterior flexion. Note graft in place, with 
, . , . . begmmng of absorption, 

biceps and triceps were 

weak. The power in the forearm and scapular muscles was good. Five years prewously, 
an arthrodesis bj' means of n-iring had been unsuccessfully attempted by a surgeon in 
Greece. 

On Jul 3 ' 31, 1930, an arthrodesis was performed according to the technique de- 
scribed. The wire, when removed from the acromion, broke into several pieces (Fig. 
5). The head of the humerus was misshapen, and the glenoid was buried in scar tissue. 

Four months after the arthrodesis, a roentgenogram showed solid union with the 
arm in approximate!}" seventy-five degrees of abduction and twenty degrees of anterior 



Fig. 7 

Case 1. M. L. End result, two and one-half years after arthrodesis, showing 
range of voluntaiy abduction. 
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flexion Ij)' By J.'iininry, lO.'JI, (lie juilicnt could raise his arm above ;i right angle, a 
inovenient lliaf ho had Jiot hoon able to carry out since early childhood. 

In January, two and one-half j’cars after the ojioration, the aim functioned 

perfectly. The jiatient. wa.s able to put, his hand on top of his head, to lower it to 
within a few degree.s of his .side, and to do laborious work (Fig. 7). 

It is intorosling to compare the result pictured in Figures 1 and 2 
with those of this case in whicli a more complete range of abduction was 
obtained, in spite of the fact that the humerus was malformed and part 
of the humeral head had to bo removed. 

Ca.si; 2. H. ID., nude, aged eighteen 3 'ears, when first seen in April, 1927, complained 
of pain, sorene.s.s, and the inability to rai.se hi.s left arm. 'Fhc s\'mptoms had been of 
three yeans’ duration and dated back to a questionable injury received while playing 
football. There liad been a gradual increa.se of the .symptoms and during the three 
months previous to examination they had been considerably worse. On examination, 
the shoulder was found to be considerably atrophied, and all motions were markedly 
limited and jirotected by spasm. The roentgenogram showed evidence of joint destruc- 
tion. The diagnosis of a tuberculous shoulder was made. 

On May 10, 1927, an arthrodesis was attempted by one of the customaiy methods. 
The joint surfaces and the under surface of the acromion were denuded of cartilage, the 
parts fitted together and tied in position, and a bone screw passed down through the 
acromion into the head for further fixation. The recovery was uneventful, and a 
roentgenogram, taken in September, 1927, showed that the position of the arm was hold- 
ing fairly well, and the bone screw absorbing. 

During the next few months it was found that the patient could not discard his 
brace because of the mobility of the joint. When, on March 19, 192S, there still le- 
mained a few degrees of motion, although apparently there was fibrous union at tie 
acromion process, it was decided to attempt another arthrodesis. 

On April 12, 1928, the operation using the massive tibial graft was performed, 
addition to using this graft, another step was taken to assure arthrodesis in this case in 



Fig. S 

Case 2. R. D. End result, five years following second arthrodesis, shoeing 
excellent range of voluntary function. 
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which a previous attempt to fix the arm had failed. A Y-shaped periosteal graft was 
laid from the acromion to the head and shaft, each branch of the Y extending down over 
the head to the shaft where it was tucked in subperiosteally. 

In February', 1929, the patient could voluntarilj' abduct his arm to 100 degrees and 
extend it forward to forty-6ve degrees, and within a few months he was able to resume 
his occupation as a baggageman. In January, 1933, nearly five years after the opera- 
tion, the functional result was perfect (Fig. S). 

CONCLUSION 

The type of arthrodesis that has been described not only assures good 
bony union, but also establishes complete fixation of the scapula in relation 
to the humerus. It has the additional advantage of establishing arthro- 
desis in a shorter period than is possible under the general methods in 
use; instead of a six months’ period of immobifization, the patient may 
use his arm at the end of the tliird or fourth month. 

The results obtained in the two cases in which the technique has been 
carried out have been a source of satisfaction to both the patient and the 
operator. A complete range of motion has been obtained, and the pa- 
tients have been able to resume laborious work witliin a period of four 
months following the arthrodesis. 
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PKICMCNTION OF 8UBLUXATION OF THE HUMERAL HEAD 
FOLLOWING OPI5UATIONS FOR ARTHRODESIS 
OF THE SHOULDER JOINT 


BV GKOKGK WAGOXKIl, AI.D., HAVEHFOUD, PEXXSYLVAXIA 
From the U uivcrniln of Fctinsi/lrama, Philadelphia 

Disloc.'UioJi of (he liurncrus following operaiions for arthrodesis of the 
slioulcler joint is a frequent occurrence. Tin’s postoperative catastrophe 
has arisen regardless of the type of arthrodcsing procedure employed. 
To prevent it numerous methods have been devised, none of which has 
proven cntircl 3 ' satisfactoiy. 

A modification is presented which promises to prevent humeral sub- 
luxation. It maj' be used in anj’- of the standard operations for arthro- 
desis of the shoulder joint. The procedure of choice for arthrodesis is 
supplemented bj’’ a Nicola operation. 

The long head of the biceps is sectioned at the distal end of the bicipi- 
tal grooA-e. The proximal end of the tendon is passed through a hole 
drilled from the lateral sui’face of the greater tuberosity through the long 
axis of the humeral head. The articular surfaces of the humeral head and 
glenoid are denuded of cartilage. The periosteum is resected from the tip 
of the acromion if this structure is to be used. The arm is placed in the 
classical position for fusion and the head of the humerus firmly contacte 
with such of the scapular structures as desired. That portion of the long 
head of the biceps passing through the drill hole in the head of the humeius 
is drawn taut. It is secure^ sutured to the distal end of the same tendon 
and to adjacent deep tissues in such a manner as to permanently maintain 
the tautness. 

The above procedure has been used in several cases. It has een 
found to aid in maintaining coaptation of the raw-bone surfaces an o 
prevent subluxation of the humeral head. 



ARTHROPLASTY OF THE ELBOW * 


BY FRED H. ALBEE, M.D., SC.D., EI..D., F.A.C.S., NEW Y'ORK, X. Y. 

Professor of Orthopaedic Surgery, Columbia University 

The patient with a stiff joint seeks operation to attain mobility and 
usefulness of the joint. It remains for the surgeon to reahze that a rea- 
sonable degree of stability and muscular control is quite as important as 
mobility to satisfactorj-- postoperative function, and to the ultimate con- 
tentment of the patient. To gain the latter at the expense of the former 
is to bring down a storm of criticism on one’s head. A flail joint can be 
just as annojdng as a stiff joint. It is, indeed, the difiScultj’' of gaining at 
the same time mobility, stability, and active muscular control of motion 
in both flexion and extension which has placed arthroplastic operations 
in a class bj’’ themselves, requiring the keenest prevision and surgical 
judgment, and the highest technical skill. 

Although stabihtj^ at the elbow may not be as important as in a 
weight-bearing joint, a fair degree of stability is most essential to certain 
movements, particularly active control in extension. .A. man cannot 
wield a hammer or saw with a flail elbow, the extension of which depends 
on gravity; and lifting a weight above the head, whether it be books 
or bricks, is an important movement in everjmne’s dailj’’ routine, 
depending quite as much on stabilitj’^ and control at the elbow as on 
mobility. 

In a remade elbow, the most certain way of gaining the desired 
stability and muscle control is by pro^^ding a sufficiently long bone lever 
for the triceps to pull upon. In this way, active extension is restored in 
full as a balancing influence or antagonistic pull to that of the biceps 
and other muscles. Active flexion is present in all movable elbows follow- 
ing arthroplastj"'; whereas active extension is rarel}"^ restored because of 
inadequate olecranon leverage. The original technique which is pre- 
sented herewith possesses not only the advantage of restoring olecranon 
leverage with active extension and stabihty, but it also affords the freest 
access to modeling the joint (Figs. 1-A and 1-B). 

author’s TECHNIQUE 

The approach is b}^ a skin incision on the posterior aspect of the joint, 
beginning just over the tip of the olecranon and extending proximally 
about four inches directly over the superficial posterior crest of the ulna. 
The skin and subcutaneous tissue are dissected laterally. The olecranon 
and about three and one-half inches of the posterior crest of the ulna are 
developed, care being taken not to disturb either the attachment of the 

* Read before the .4.merican Orthopaedic Association at Washington, D. C., Mav 
9 , 1933 . 
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triceps muscle or (he ulnar nerve. In some instances, when infection or 
severe trauma has destroyed or shortened the olecranon process, the 
triceps muscle is developed to its bony insertion at the posterior surface 
of the ankylosed joint; this, with its bony attachment as a part of the 
larger bone fragment, is later turned back as follows. 

With a single motor saw, held at an oblique angle, cuts are made in the 
proximal portion of the ulna, converging both in cross section and longi- 
tudinalljq and extending distally from the olecranon process or insertion 
of the triceps muscle about three and one-half inches. The fragment thus 
formed, including the proposed new olecranon process, is then turne 

upward with the tri- 
ceps muscle attached 
to its proximal end as 
a hinge. Thus, com- 
plete exposure is ob- 
tained for modeling 
the new joint from 
the posterior and lat- 
eral aspects. 

The soft parts to 

the side are then dis- 
sected from the bone 
and the ulnar nerve is 
either meticulously 
avoided or dissected 
out and held laterally 
by a tape. 

Fig. 2 Sufficient bone is 

Diagram showing converging saw cuts on upper posterior .i removed to 

surface of ulna, including whole olecranon process. I. n e 
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permit free flexion and extension of the 
ulna and radius upon the condyles of the 
humerus, and to allow adequate space to 
receive the fascia-fat graft, which will 
line the new joint. Care should be taken 
to so mold the joint surfaces that a free 
and smooth range of motion is allowed. 

This should be tested out by putting the 
arm through the full range of flexion and 
extension. 

All roughness and irregularities are 
next removed from the freshlj^ cut bone 
surfaces of the humerus, radius, and ulna, 
and the bone surfaces are still further 
smoothed and possible future bleeding 
prevented bj”^ repeated blows of a mallet 
against the large end of a bone drift or 
some other rounded instrument, held 
against the bone surfaces. 

As a still further hemostatic influ- 
ence, the newlj' formed elbow is packed 
with a hot saline compress and held 
temporarily in position by means of 
towel clamps, while a graft of fascia and 
fat of sufficient size to cover the newly 
formed joint surfaces on the humerus, 
ulna, and radius is obtained from the 
outer surface of the thigh. It is impor- 
tant that the fat should be sufficient in 
amount to fill in the bony interspaces, 
but it should not result in too much ten- 
sion upon the closure stitches. 

With the arm flexed, this aponeu- Fig. 3 

rotic tissue is sutured in place, care being Diagram of olecranon-ulna 
.aken that every vestige of raer-boae SrSjolr'alS:''' 
surface is covered on both elements of 

the newly made joint. The arm is then extended, the olecranon-ulna 
fragment turned downward into its groove and slid far enough proximallj- 
and posteriorly to furnish a long posterior lever for the full extension and 
stabilizing action of the triceps muscle (Figs. 2 and 3). 

Drill holes are then made opposite each other in the ulnar end of the 
sliding olecranon-ulna graft, and in the gutter in the ulna itself. At the 
olecranon end of the graft, a single drill hole is made in the ulna only, 
just lateral to the gutter. Aledium-sized kangaroo tendon is drawn 
through the holes in graft and gutter at the ulnar end by means of the 
cervix needle, and the graft securely tied in place. At the upper end, the 
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f l toiidon is passed through the 

J iiolc in the ulna and simply 

// tied around the graft (Figs. 4 

4 and 5). 

The subcutaneous tissues 
I arc then approximated with 

gi’eat care, with No, 1 chromic 
catgut, over the fat and fascia 
graft as well as the sliding 
bone graft and ulna, and the 
k skin is closed by continuous 

sutin’c with No. 0 plain cat- 
^ gut. The suture holes and 

the line of suture are thor- 
oughly'^ puddled with a three 
and one-half per cent, tincture 
of iodin, and the excess wiped 
off, A generous dressing of 
gauze and sterile cotton and a 
plaster-of-Paris cast are ap- 
plied from the base of the 
fingers to the axilla, with ti® 
arm in the flexed position. 
The cast is left on for a period 
of three wmeks. After its re- 
moval, massage and maniia 
manipulation should be eoHn 
Fig. 4 immediately and continued 

Diagram showing fascia-fat graft sutured in daily for a period of at leas 
place and olecranon replaced in its gutter. month One need not 

fear displacement of the olecranon-ulna graft, for, because of its ^ ^ 

and the inlay method of insertion, the union of the fascia an so 
drawn over the graft at the time of closing the wound one 

displacement even before bony union has taken place. ^ 6^® naWve 

need not wait for solid bony union before beginning active an 
motion and physiotherapy, as would be necessary if the o ecra 






Fig. 4 


Diagram showing fascia-fat graft sutured in 
place and olecranon replaced in its gutter. 


been merely severed. . olecranon- 

In regard to a telescoping effect produced by the sli i g 
ulna graft, it might be said that the same effect could be 
placing the ulna with the radius posteriorly upon the huroeius a 
formed joint; but it should be realized that this would necessa 
the expense of the leverage action of the radius anterior o po^-cr of 
would not allow the biceps and other muscles to retain t ren 
flexion. Flexion, by action of the biceps on the anterior newb’ 

and extension, by the antagonistic action of the triceps on 
formed olecranon, are both preserved by the method use 
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On the other 
hand; if, follow- 
ing arthroplasty, 
the leverage ac- 
tion of the ole- 
cranon process is 
lost or diminished 
in length — as is 
usually the case — 
shght or no lever- 
age action is af- 
forded to force 
the arm into ex- 
tension bj’ triceps- 
muscle action. 

The forearm extends passivelj', merel3' bj' its own weight, and can do so 
onl}' when the arm is in certain positions. 

The ample approach afforded is also verj’’ important because, even 
with the aid of the x-raj^, one cannot be sure what complications maj- be 
encountered at operation. 


Lateral \'iew, showing newly formed joint with an adequate 
olecranon lever. 


THE SOT7RCE OF THE APONEUROTIC FLAP 

Some surgeons take the flap to line the joint from the arm instead 
of from the thigh. The preference for doing a large and more difficult 
operation localljr rather than opening up a secondarj^ field is the old 
bugaboo which has been such a stumbling-block. Flaps taken from the 
arm are not nearlj" as satisfactory' as those from the thigh, for the fascia 
is not sufficient!}' dense, the fat is not thick enough, and it is very hard 
to get a flap large enough to cover both elements of the newly formed 
joint. A pedicle is an absolute delusion and most unnecessary: first, 
because a free fascia-fat graft wiU become vascularized in a short- time and 
remain viable' and, second, because whatever blood supply there happens 
to be in the pedicle is very' likely' to ser\'e no purpose in that it becomes 
occluded either from the pressure of the twist which is exerted upon the 
pedicle or from traumatization. 


INDICATIONS FOR ARTHROPLASTY 

It is universally' agreed that the elbow is a particularly' favorable 
joint for arthroplasty'. However, before advising operation, one must 
alway's consider the origin of the ankylosis (traumatic or infectious), its 
ty'pe (fibrous or bony'), the age and social status of the patient, and the 
condition of the bone, musculature, and skin. 

Bone atrophy', or osteoporosis, adds to the difficulties of operation. 
The important muscles which control the joint should be free from ex- 
tensive infectious or traumatic scarring. 

Arthroplasty' is most successfully' performed in patients between the 
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Fig. 6-A 

Case .]. J. S. Pi-copcrativc roentgenogram, showing complete bony 
of many years’ duration, resulting from multiple arthritis. ^nlete loss 

years previously had resulted in complete failure and reankjdosis. P 
of olecranon process is shown. 

agf'P of twenty and forty j'-ears. It. should never be undeitaken un 

epiphj^scal growtli has nearly ceased. 

Tlie patient should be in excellent general health. Ron me ^ ^ 
of all possible sources of infection is a wise preoperative 
Mac.Ausland reports cases in which he encountered seiious pos *^P 
complications, — in one instance, because of secondary u^cess of 

an abscessed tooth; and, in another, from an acute fulmina in^ a 

the appendix. The presence of eburnated bone, extending on ev 

^ of the joint, lessens tn 

chances of success, 

does not definitely contrn- 

^ indicate arthroplasty. 

In general, howevci. 
"4 one may say that t >c 

f " ' , - ... contraindications to « 

' ./ are few. In view of the 

■ great inconvenience and 

awkwardness resnl r 

from a stiff 

^ “■ patient should be g 

Fm.6-B benefit of mobiht} 

Case.!. J. S. Postoperative roentgenogram, show- 6-A and G'H)' 

ing reconstructed olecranon process. o • 


as? 
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SUMMARY 

The advantages of the method herewith proposed may be summarized 
as follows : 

1. The approach gives the freest exposure possible without jeopard- 
izing important structures. This point cannot be too highlj' emphasized 
because the verv' success of the operation depends upon the most meticu- 
lous care in the removal of all peripheral bone (especially in front of the 
joint) as well as the suture of the interposed fascia-fat graft. 

2. It enables the surgeon to remove sufficient bone to insure complete 
freedom of motion without jeopardizing stabilitj^. Stability is brought 
about bj' the antagonistic pull of the flexors and extensors upon a lever 
whose fulcrum comes at the newly formed joint, the posterior arm of 
which (the olecranon) is long enough to allow sufficient antagonistic 
action of the triceps to bring this about. 

.3. Early immobilization without danger of separation or non-union 
of the ulnar parts is made possible bj' this use of the long, sliding, inlaj' 
olecranon-ulna graft, to which the insertion of the triceps is undisturbed, 
and the accurate mortise fit of this graft into its proper gutter. 
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B e are all cogtiizanl of (lie fads lliat tuberculous disease of bone is 
(he result of hcnialofrenous implantation of tubercle bacilli in that struc- 
ture, and that, tliese Iwcilli arc carried from a bronchial gland, mesenteric 
node, or jmlmonary focus. T'liercforc, when one sees clinical tuberculosis 
of a given joint., he cannot tell, off hand, how many latent foci exist in other 
joinhs nr or-ga/is; for t here cerlninly is no good reason to believe that during 
a joeriod of bacillacmia, a few organisms ai'c going to lodge in the fine end 
arteries of a single bone and mi.ss all the other joints, the kidneys, skin, and 
lymph nodes. In fact, reviewing a scries of our extrapulmonary cases, we 
find mult iple lesions in fift.j’^-fivc per cent., while an active pulmonary dis- 
ease accompanies the bone lesions in oighty-fi\'e per cent. IVith this as a 
background, it is only logical to conclude that adequate treatment of 
orthopaedic tuberculosis should begin with the general h3’-gienic measures 
so well established in the management of pulmonaiy tuberculosis, i-e-> 
bed rest, good food, and fi'csh aii’; to which is added a most valuable 
adjunct, — namelj’-, hcliothcrapjE 

During such a period of conseiamtive therapy one can determine the 
pi’cscnce or absence of ot her foci, actiA'e or latent, and afford the patient an 
opportunity to build up his resistance to the disease, reducing likelihood o 
complicating lesions and the ultimate period of disability. 

There are realty three schools of therapy in bone tuberculosis. First, 
the heliotherapists, who feel that solar therapy and prolonged general les 
bring about better results than the surgeon ’s knife. Such a regime requires 
long periods of hospitalization. In our country this is economically a , 
except in children, and does not as a rule produce bony ankjdosis. ^ 
point in fa'smr of the treatment advocated b3'' this group, however, is 
fact that all lesions in all parts of the body are benefited by the regime 


while the particular lesion in question is being treated. ^ 

The second group belie Am in ambulant treatment Avith brace 
or else they immediately perform an arthrodesis, lay in a bone gm 
amputate a member, without examining more of the patient lan 
particular portion causing local symptoms. The primary perio 
disability is short and the fixation secure, for the particular lesion 
upon; but how many of these cases subsequently require hospita iza 
for another focus which was actiAm but neglected at the tinie ® . 

original operation? A good many of the ambulatory 
come to more radical surgery and longer disability than avouI iua 
necessary, had a regime of general rest therapy been insti u ° 
mediately. And further, if adequate preoperative and pos 
treatment is not given, patients with bone grafts as splints s oav p 


*Read at the Annual Meeting of the Minnesota Orthopaedic Societj, 

Minnesota, May 22, 1933. 
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sion of the disease while the bone graft “takes”, resulting in inadequate 
fixation, exacerbation of sjTnptoms, and repeated periods of disability. 

Since it is our job to return disabled individuals to industrj'- as rapidly 
and in as good condition as possible, a therapeutic regime should be em- 
ployed which would shorten the total disability period, give some as- 
surance against reactivation, and result in a low “disability rating”. 

Therefore, as the third school, let us emplo 3 ’- the following general hj’-gi- 
enic measures, plus heliotherapy, using those orthopaedic apphances which 
are indicated until the optimum conditions obtain for surgical inten'ention : 

1. An improvement of the general condition of the patient, 

2. Demonstration of patient’s abilitj"^ to combat the disease, 

3. A quiescence of the destructive process in the bone, and 

4. A favorable state (quiescence of actmtjO of other tuberculous 
foci. 

Whether or not all tuberculous joints should be ankjdosed is a matter of 
judgment, depending upon the sex, age, and occupation of the patient. 
It is certain however that in order to produce a permanent result, all 
weight-bearing joints should be ankylosed, the method of fixation or ankj’-- 
losis being a matter of choice with the surgeon. WTiile the bone graft is 
becoming fixed or the arthrodesed joint fusing, the consenmtive or general 
therapj'- is resumed until it is deemed adiisable to begin graduated activ- 
ity, — i.e., until the tuberculous disease is considered inactive or arrested. 

In a series of bone cases at Glen Lake Sanatorium treated entirelj’’ 
without surgerj' the average number of hospital daj^s was 1115, while in a 
series of cases treated by general therapj' plus surgery the period of 
hospitalization was reduced to 682 daj's. FoUow-up records in the first 
group showed recurrence or reactivation in twentj' per cent., occurring 
within the first two j'ears after discharge, while in the second series, fol- 
lowed from one to three j'ears after operation, the figure was two per cent. 

A further series of cases, treated surgicaUj' without prehminarj' ob- 
servation and allowed up in three to six months, then admitted to Glen 
Lake Sanatorium with reactivation, shpping bone grafts, or new lesions, 
required longer periods of hospital care than did the same tj^pe of case 
treated bj' the regime outlined. 

CONCLUSIONS 

1. Since tuberculosis is a disease which maj' involve anj' part of the 
bodj', we must treat the whole indhidual in the best interests of that 
individual, no matter in what structure the disease is manifest chnicaUj’. 

2. Treatment should be governed bj' the combined abUities of both 
the orthopaedic surgeon and the specialist in tuberculosis. 

3. Proper surgical procedures at the right time, preceded and 
followed bj' the more conseiwative general therapj', afford better and 
more lasting results than conservative measures alone, or surgerj' without 
adequate preoperative obsen'ation. 

4. Our present therapeutic regime has reduced hospital daj's from 
1 115 to 682 and recurrencesin the first two j'ears from t went j’ to two per cent . 



C()NGj<:i\j'jvvL ajjs]*:n(;k oi" the odontoid pbocess 

inOSULTIXG IN DISLOCATION OF THE ATLAS 
ON THE 


uv sr,MN'i:i{ MKADi: uoukht.s, .m.d., nosrox, Massachusetts 

On SoptiMiihcr -I, ]()31, n yotiiiK man, twonfy years of iif'c, came to the emergency 
ward of the Massaeliusetts (toncral irosi)i(aI coniplaining of pain in his neck. The 
onset of .symptoms liad hcen sudden and laid oeciirred tlic day previous when he had been 
'‘l)ridg:ing'' in a i:ymnasium. 3’liis me.'int that, lying on t lie gymnasium mat face upper- 
most, he had lifted Ids body off tlie mat liy arching his hack until his weight was supported 
only hy his feet and his hypcrc.xtendcd head. In this position he was slowly moving his 
feet so that t hey deserihed a circle with his he.'id as a pi\'ot. He suddenly felt something 
snaj) in his nock at the hase of his skull and collapsed on the mat with severe pain in 
his neck. 'I'hore was no lo.ss of con.seioiisnc.ss and no impairment of sensation or function 
in his e.\trcmitics. Ho went home alone, hut came to the ho.spital the ne.vt da}' because 
the pain in his neck still iiersistcd, though to a Ic.s.ser degree. 

Physical examination showed a well developed and muscular young man who held 
his head turned ahout t wenty dogrcc.s to the right of the mid-line and tipped very slightly 
to the left. 'There was moderate tcndci'no.ss on pressure over the spinous pr'ocess of the 
axis and slight tendernc-ss later'ally on both sides at the same level. Visual e-xamiiiation 
of the posterior nasopharynx revealed no abnormality. All neck motions were slight^ 
painful and wore limited hy muscle .spasm. He could not rotate his chin to the left o 
the mid-line. Other motions wer-e corTcspondingly r’cstr-icted. Passive motion of tie 
occiput on the atlas was neardy nor-rnal, but all other passive motions were limited ij 
muscle spasm. A diagnosis of a forward dislocatiorr of the left ni’ticular facet of the at as 
on the axis was made. 

T'he r'oentgenographic e.xarninatiori confir-nied the clinical diagnosis, except that t le 
dislocation was backward on the r-ight, instead of foi’ward on the left, and also ® 
the reason for it. T'he patient had no odontoid process (Fig. 1). The odontoi af 
appar'ently^ failed to develop. The spot wher-e the base of the odontoid normally 
be appeared as a smooth ridge with a .slight sulcus on either side at the inner margins 
the articular pr-ocesses. 

The patient was put to bed on a Br'adfoi'd fi'ame and five pounds of head 
wei’e applied. Roentgenograms taken thi-ee day's later- showed the dislocation o 
reduced (Fig. 2). A molded leather- collar- was made and fitted and he was isc ^ 
from the hospital one month after entr-y'. The question that arose at the time ° 
charge was: Was this boy' constantly' in danger of another dislocation, a , 

might readily' be fatal? The an swer was pr-obably' in the affirmative. Any' tr 
such as a sudden unguarded movement, might dislocate an unstaiile neck o j..,. 

This danger was explained to the patient and a stabilizing operation advise 

tion was refused, however. ccident 

This man was seen again one y'ear later-, dur-ing ivhich time no untow ai a 
had occurred. He had not play'ed football, but had play'ed basketball 
neck was sy'mptom-fi-ee and all motions were normal. The danger he w-as run 
once more explained to him and operation advised, but he again refused. 

SUMMARY 

An unusual congenital abnormality, absence of the 
is described. This deformity resulted in a backward dislocation o 
on the axis. The dislocation was reduced, but, without a | !be fatal, 
eration, it may readily recur and such a recurrence may' conceh a J 
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I3inl()fii(i()n of iilliiH on iixIh. lioonlKcnoKniin bnfoio rodiiot.ion. Hocnl.RonoKiini alter rodiiclion. CoiiKoiiitnl alwonoo of Mic odontoid 

in clearly nliown. 



OSTJCOPOIKILOSIS 


A Cask Ekport 


BY HUGH .TETEU, M.l)., AND CIIAS. L. McGEHEE, M.D., 
OKEAllOMA CITY, OKLAHOMA 
Surgicnl Palltologicfil Dc.pnrtmnil, Stale University Hospital 


Cases of "osteopoikilosis” or "oslcopatliia conclensans”, apparently 
a variani of marble bone, liavc only occasionally been reported. We are 
able to find only nineteen such cases in the literature and, therefore, con- 
sider the following report justifiable. 


T. N., wliitc inutc, aged thirt j'-scvcn years, World War veteran, and a welder by oc- 
cupation, was admitted to the Soldiers’ Ward of the University Hospital, September 10, 
1932, complaining of a skin eruption. The Dermatological Department made a diagnosis 
of tinea versicolor and administered appropriate treatment, with satisfactory improve- 
ment. The family and previous historj* were unimportant, except that the patient had 
had a shrapnel »-oiind of the idght shoulder with a resulting slight impairment of function. 
The roentgenogram of the shoulder revealed particles of shrapnel, and, in addition, scat- 
tered, small, dense areas about the metnphysis and epiphysis of the humerus. 'When a 
request for the roentgenograms of other bones was made, the patient volunteered the in- 
formation that the same condition existed fourteen years previously while in service,— 
physicians had noticed “spots” in his bones, and manj- pictures had been taken. Ihe 
patient was permitted to see the films and he considered the condition about the same as 
in 1918. An attempt was made by the author to look up his service record through t e 
Veterans Bureau but information was refused. 

Physical e.xamination revealed no deformities, or abnormalities, except the s ’in 
lesions. He appeared hale and hearty. Pulse rate during his hospital period of t ir y 
eight days ranged slightb'’ higher than normal, temperature normal, and blood piessuie 
110/65. Three separate specimens of urine were negative. The blood counts u ere 
normal ; Wassermann and Kline tests, negative. Blood chemistry findings were as o ov s^- 
non-protein nitrogen, 27 milligrams per 100 cubic centimeters; urea, 13 milligiums, un 
acid, 5.6 milligrams; creatinin, 1.3 milligrams; sugar, 84.2 milligrams; blood calcium, ■ 
milligrams; blood phosphorus, 2.7 milligrams; total protein, 10.9 per cent.; albumin, 
per cent. ; and globulin, 3.8 per cent. The basal metabolic rate was minus 9.2 per ce 

The j’oentgenographic examination of the skeletal system showed multiple 
increased density of bone, most numerous about the metaphyses and in the epip 0 s 
the bones of the feet, hands, arms, and legs, with a few such areas in the pelvic 
scapulae. The bones of the spine, ribs, and skull showed no evidence of sue c la ^ 

The areas of density were somewhat irregular in outline, but roughly round, air j 
circumscribed, and ranged from one-half to ten millimeters in diameter. 
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THE SMITH-LOWE SPLINT 

BY ETHAX H. SMITH, M.D., SAX FRAXCISCO, CALIFORXLA 

Several 5'ears ago the value of the well known Hodgen’s splint was 
demonstrated to the author in a fracture of the lower half of the femur 
into the knee joint, with three large hematomata on the outer side of the 
thigh, but difhcult}’^ was experienced in preventing toe-drop. In view of 
this case, as well as later experiences, and with the aid of suggestions from 
Dr. Frank A. Lowe, this splint has been modified to meet this defect. 

The splint as now constructed has two side bars, bent at an angle so 
as to semiflex the knee, thus relaxing all muscles of the hip, thigh, and 
lower leg. A half hoop or bail is so set in shding sleeves that the length 
may be changed to adapt it to the individual patient. A central bail for 
support of the side bars and a hinged bail at the top are set into the side 
bars, and these side bars are inserted into tubular bars, allowing adjust- 
ment of the thigh portion to anj-- necessar}’- length. The hinges at the 
top permit either side to be extended higher than its opposite, so that the 
top of the outer bar maj’' extend higher than the inner, and may alternate 
so as to accommodate either the right or the left leg. 

By combining traction with suspension, many fractures of the leg 
maj' be easilj' treated by this splint. Skin traction is obtained b3’’ means 
of a mole.skin plaster and fulfills all requirements, although skeletal 
traction maj’ be used if desired. For fractures of the femur, including 
those of the neck of the femur, traction in two directions is necessarj',— 
one pulling in the direction 
of the axis of the shaft of 
the femur, and the other 
below the foot in the axis 
of the leg. Pads are in- 
serted between the bars and 
the leg or thigh to prevent 
lateral displacement. 

The bail below the foot 
is wound with a bandage to 
bring the metatarsal region 
against the sole of the foot, 
and to prevent toe-drop as 
well as rotation of the foot. 

The splint can be ap- 
plied without anaesthetic 
when the patient is reason- 
able. It also helps to keep 
the bed sanitarj- and facili- 
tates the use of the bedpan. 


. 4 ' 





Fig. 1 

Case 1. Second fracture liefore reduction. 
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Fig. 2 


I The trunk can be 
I raised and lowered 
without disturb- 
i ing the fracture, 
i < h u s guarding 
j against pulmonary 
I complications. 



CASE REPORTS 
Case 1. Mrs. 
J. N., aged seventy- 
nine years. Fracture 
of tlie neck of the 
femur at the junction 
of the head and neck. 
Reduction perfect; re- 
coveiy complete; no 


Case 1. Second fracture after reduction. anaesthetic. At the 

age of eighty-two 

years the patient had a comminuted intertrochanteric fracture of the neck of the same 
femur (Fig. 1). Reduction, without anaesthetic, excellent, and splint applied. On the 
twenty-ninth daj’ the patient had a second stroke of apoplexy and died. Pathological 
specimen of femur showed sufficient union so that fragments could not be moved upon 
each other b}' manipulation with the hand (Figs. 3 and 4). 
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Fig. 5 

Case 2. Sho-sving application of splint. 


Case 2. G. R., girl, twelve years of age. Both femora fractured at junction of 
middle and upper thirds; co mmin uted fracture of neck of the left humerus. Treated by 
bilateral long spica for five weeks. Right femur united ’without deformitj'; non-union 
and overriding of fragments of left femur; malunion of humerus. After six weeks the 
patient came under the observation of the writer. Under anaesthesia the left femur was 
manipulated and the fracture reduced. The splint described was applied, and the patient 
made an uninterrupted recovery. 

Case 3. Mrs. R. M., aged sixi-y-two years. Comminuted fracture of neck of the 
left femur, and fracture within capsule of the joint. Patient a semi-invalid, with bron- 
chial and cardiac disease. Splint applied without anaesthetic; good recovery; slight 
outward rotation, but no shortening. 

Case 4. ^Ir. E. L., aged sixtj’-one years. Struck by automobile and sustained a 
badly comminuted fracture of the head and three inches of shaft of the left tibia, and 
comminuted fracture and dislocation of head of left fibula. Splint applied under gas 
anaesthesia. Convalescence slow because of e.xtent of fracture, but patient recovered 
with good knee joint, — no deformity and no shortening up to six months. 



P.SEUDAiri’HKO.SIS OF THE TIBIA 


A (’ask IIkpokt 

nr CLAUKKCK A. ItVAiV, M.D., C.M., VAXCOUVKR, BRrTISH COLUMBIA 


This report is not otTcred with tlic view of adding an3dhmg new 
concerning the etiology’ or treatment of unimitod fractures. The pa- 
tient’s history alone is of interest. The pseudarthrosis was discovered 
during the routine e.xamination of the patient. His present complaint, 
a tenosjmovitis of the ring finger of the left hand, does not bear an}^ 
relation to the subject of this report and therefore will not be discussed. 



Mr. B. cut his finger on a broken bottle in Decembei- 1932. Infection o 
and he was admitted to the hospital for treatment. Physical c.x'amina i 
negative except for the infected left hand, the left ankle, and the ng 
Examination of the left ankle showed what appeared to be a dislocate as^^ mig'd 
Roentgenograms, however, did not show a dislocation of the astragalus, but ^ jjjp 
be considered a forward displacement of the tarsus on the tibia. Examina 
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right lower leg showed an enlargement of about four inches above the malleoli (Fig. 1). 
The surface of the skin was elevated about three-eights of an inch above the surround- 
ing skin. The elevation was limited to the surface over the tibia. On palpation, 
motion could be felt in the tibia! shaft. This motion was limited to about three degrees 
anteroposteriorly and to a lesser extent laterally. Crepitation could be heard on 
motion. The roentgenogram (Fig. 2) shows a modified ball and socket joint in the 
tihia. The ends of the bone comprising this joint are well covered by callus, but no 
attempt at um'on can be seen. There is an outward bowing of the fibula opposite the 
pseudarthrosis. 

This patient is a cowboy, steer-dodger, and rodeo performer and his injury dates 
from 1921 when a horse which he was riding fell, throwing Mr. B. under him. Both 
bones of Mr. B’s right leg were broken at the location of the pseudarthrosis, and both 
apparently healed. 

In 1927, while riding in a wild horse race, the patient was again thrown and the 
same leg was broken in the same place. In this accident, his left ankle was dislocated (?). 
The fractured bones again healed but the dislocation was not reduced. 

In 1929, while competing in a rodeo, he fell and fractured the right leg in the 
same place as the two former fractures had occurred. The accident occurred at four 
o’clock in the afternoon. .A. cast was applied at the hospital and the man returned to 
the rodeo and re-entered the competition an hour later. |The following day he again 
took part in the round-up, although his right leg was in a cast. Three weeks after the 
accident, he removed the cast himself and did not consult a doctor untU the time of his 
admittance to the Vancouver General Hospital for treatment of the infected hand, 
three years after his last fracture. 

Mr. B states that he knew there was some motion in his leg at the site of the fracture, 
but, since it did not hinder him in any way or cause him an}’ discomfort, he did not 
bother about it. He has continued his steer-dodging and broncho-busting without 
further injury. The only support to the leg is a high leather boot. His left ankle does 
not produce any disability, although the foot turns inward when more than ordinary 
weight or strain is placed upon it. 

A review of the 1932 literature jields four references to pseudar- 
throsis of the leg. Campbell’s report ‘ is so complete as to etiology, 
blood chemistrj’^, and treatment that no space will be occupied here with 
such discussion. No treatment was undertaken in this case since the 
patient did not wish it. 

The author is indebted to Dr. H. H. Boucher for permission to publish this case. 
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SICBACICOUS CYST OF THE DISTAL PHALANX 


BY I’BANK ]•:. CUUTIS, M.D., AND CLAKENCE I. OWEN, M.D. 
DETIIOIT, MICHIGAN 

The following case is rcporlccl because of the unusual character 
of the tumor. 


■'T 



Fig. 1 

Anteroposterior roentgenogram before operation. 

E. J. S., a male, twenty-nine 3 mars of age, was e.xamined in December 

enlargement of the distal portion of the left mid-finger. .v, n the finger 

The patient stated that the swelling was first noticed in 19- , " room. F® 

a constant fever which was particularly noticeable after going improve 

was examined for foci of infection and a tonsillectomy was done. ^ iniected into the 
the condition of the finger. Later, tincture of iodin was severa pain was 

finger, but the phalanx continued to increase in size and a cons lui , sligldh’ 

present. In May 1924 the cyst was e.xcised, but the size of the nger ^j^id.phalanx 

reduced and the pain remained. Later, amputation of the ngei a 
was advised as it was feared that the condition might become ma igna 
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Fig.2 

Anteroposterior roentgenogram after operation. 


In December 1929, examination showed the distal portion of the left mid-finger to 
be nearh' twice its normal size and tender to touch. The conve.xity of the nail was in- 
creased. Roentgenograms showed two cj'Stic areas in the terminal phalanx and removal 
was ad\’ised. 

At operation the two cj'stic areas were found embedded in the partially destroyed 
terminal phalanx. The sacs were adherent to the bone and were of glistening, white, 
fibrous material inside of which was sebaceous material. The sacs were completely 
removed. A portion of the distal phalanx and fatty tissue was also removed for diag- 
nostic purposes. 

The microscopic examination made by Dr. Owen was as follows; “ (1) The pieces of 
bone exhibit a small amount of callus formation and have attached to them some normal 
fibrous tissue; (2) the piece of soft tissue is composed of fibrous and areolar tissue and 
is infiltrated with a few small round and plasma cells; (3) the pieces of cyst wall are 
composed of markedl 3 ' flattened, dense, fibrous tissue, relatively non-cellular and ha%'ing 
a lining of flattened, stratified squamous epithelium. No glands are found in the wall .” 

The diagnosis was (1) Epidermoid cj-st of the bone; (2) low-grade repair of the bone; 
(3) low-grade chronic inflammatoiy reaction of the soft tissue. 

In the three and a half j'ears since operation there has been no recurrence of the 
sjmptoms and the size of the finger has decreased. Prints of the roentgenograms before 
and after the operation are shown. 



.1 ()()() 


F. K. crirns and c. i. owfn 



Fio. 3 

]i!itc'r!il view iifter (>[)enition. 


"J'lii.s cyst iniglil be classified as 
(^piclormoicl in nature, as only an epi- 
(hclial lining was found in the wall, 
l)u(, as sebaceous material was pres- 
ent in (he C3’’sts at operation, this 
is being reported as a sebaceous 
cyst. yVe can find a record of only 
one other such case, that reported 
by Dr. K. I. Harris.' 

It is quite proper to regard 
this as an implantation tumor, al- 
( hough (here is no pre^dous history 
to support this fact. 


I. irAiiai.^;, R. I.: Sel)accous Cyst of 'renninal Pliahiiix of Tliunib. An Unusual 
]'’onn of Untie 'rtanor. J. Rone and Joint Siiig., XII, 647, July 1930. 



THE OS EPIPYR A:\IIS: REPORT OF A CASE 


BY ALBERT B. FERGUSOX, AI.D., XEW YORK, X. Y. 

Director of Roentgenology, New York Orthopaedic Dispensary and Hospital 

The OS epipyramis is an element found on the dorsum of the hand 
between the lunate, triangular, and hamate bones. Dwight = saj^s it is 
“a verj" rare bone. ... It would naturall}’’ be mistaken for a fracture. 
Usually no trace of this element is to be found, but it may appear as a 
marking off of the dorsal distal radial angle of the cuneiform. ... I have 
seen one case; but a doubtful one.” It has been found as a separate bone 
in the human wrist bJ^• 

1. Pfitzner, once; specimen. 

2. Dwight, once; specimen; doubtful example. 

3. Grumbach, three times; roentgenograms; two of these are not 
clearly separate en- 
tities. 

4. Heimerz- 
heim, once; roentgen- 
ogram; apparentl}" 
an excellent example, 
but a tracing — not 
the roentgenogram — 
is reproduced. 

This bone was 
not encountered b}' 

Pirie or Bogart in 
their studies of the 
accessorj'^ bones of the 
wrist. 

The present case 
is reported because of 
the raritj’^ of this bone 
and because it seems 
to be a clearer roent- 
genographic example 
than the cases noted 
above. 

The patient is a boy, 

.aged fifteen, mth a fracture 
in the distal third of the 
left radius and ulna. The 
epipj'ramis is two milli- 
meters in diameter, oval 
in shape, and situated in 
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the space between tlie left lunate, tnanpulnr, and hamate bones. It is well formed and 
there is no evidence of traumatism in its rep:ion. 

]!)wight’s slalcmenl. that this bone would naturally be mistaken for 
fracture seems unwarranted, as this is not a region where fracture is apt to 
be found unless f raumatism is vciy extensive. 
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RUPTURE OF THE LONG HEAD OF THE BICEPS BRACHII 

BY J. O. RAXKIX, M.D., F.A.C.S., WHEELING, WEST VIRGINIA 
From the Department of Surgery, Wheeling Clinic 

Rupture of the long head of the biceps tendon is a comparatively 
unusual injurjL In 1927 McKenna found eight 5 ’--one cases reported in the 
literature. To this number he added one case. A search of the hterature 
since that time has revealed less than ten additional case reports. Most 
of these were described in foreign reports. Of the eight 3 ’'-one cases that 
McKenna reported, only fifteen had gone to operation. The writer 
desires to report four additional cases, two of which came to operation and 
two in which operation was refused. 

CASE REPORTS 

C.«E 1. H. S., a white male, 6ft3--eight j-ears of age, complained of pain in the right 
upper arm and inahilitj* to use the arm normal]3'. He gave a historv- that two hours 
before examination, on Januar3' 14, 1930, he was helping some fellow workmen to lift a 
hea\'3’ metal vat nith a bar, while at work in a foimdr3'. He suddenl3- experienced a sharp 
pain in the region of the right shoulder and his arm seemed to “give wa3-”. Following 
this an3' attempted motion induced pain in this region. His past historx- revealed that 
he had alwa3’s worked regular^' and that he never had had an3- serious illness or injmy. 

Ph3-sical examination was negative except for the findings in the right arm. The 
first thing noticed on the arm was a peculiar spheroidal swelling just above the elbow 
joint anteriorh’. This was intensified when the patient fle.xed the forearm. .All motions 
could be carried out, but flexion and supination of the forearm induced severe pain. 
There was no evidence of subcutaneous ecch3mosis. The most tender areas were just 
below the coracoid process and at the upper margin of the enlarged area in the lower arm. 
The forearm was normal. 

Roentgenograms of the shoulder were negative. Blood AA'assermann and urinal3-sis 
were negative. 

A diagnosis of rupture of the long head of the biceps tendon was made and the pa- 
tient was sent to the hospital for operation. 

Operation: 

Tenoplast3’, Jul3' 15, 1930. A longitudinal incision was made over the upper end of 
the belly of the muscle, in the anteromedial portion of the arm. When the deep fascia 
was opened, the tendon was found coiled up against the bell3- of the muscle. The end 
showed evidence of a recent rupture but was apparenth' normal othernise. .About one 
inch of the proximal end of the tendon was found protruding through the bicipital groove. 
The forearm was flexed and the ends sutured with interrupted chromic catgut. 

The patient made an uneventful recoven' and retiuned to his emplo3ment on 
September 15, 1930. He has had no further trouble. 

Case 2. C. O., a white male, .American, aged sL\-t3'-five v-ears, complained of pain 
in the left upper arm, and inabilit3- to move the arm. He gave a histor3' that, on the 
preceding afternoon, March 10, 1932, while lifting and pushing on a heav3- fl3'-wheel in a 
steel mill, he felt a sudden snap in the shoulder, which was followed b3' inabilit3' to move 
his arm in an3' direction without experiencing severe pain. The past histon- revealed 
that he had been a steel-mill worker for 3'e3rs. His famil3' ph3'sician stated that he had 
had some arthritis in his shoulder joints. 
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riiysidjil ('xarnirijilion was negative excej)t for some crciiitation in the right shoulder 
joint and the injury in flie left arm. The })aticnt carried his arm very c.arefully in the 
flexed position. 'J'lu; typie.al si)hproidaI himj) was seen just above the elbow joint ante- 
riorly. It was intensified when further flexion was attempted. All motions of the 
shoulder joint prochieed pain, as did .supination of the forearm. No ecchymosis w.is 
observed. 

Roentgenograms icvealed considerable hyi)ortrophic osteo-arthritis around the 
edges of the glenoid fo.s.sa and at the acromioclavicular joint. Blood Wassermann and 
urinalysis were negative. 

A diagnosis of rupture of the long hciid of the biceps tendon and osteo-arthritis of 
the shoulder joint was made. 


Opcralinu: 

Tenoplasty, March 1 1 , 1932. A long incision was made from just below the coracoid 
I)rocc.ss down to the iipjicr margin of the belly of the Ijiccps muscle. The deep fascia uas 
ojjencd and the tendon was found coiled uj) against the proximal end of the muscle. The 
end was somewhat frayed. The proximal end could not be observed, as the ruptuieha 
occurred in the bicipital groove. As an end-to-end anastomosis was impossible, the en 
of the distal fragment was sutui'cd to the origin of the short head with chromic c.atgut. 

The patient’s 



Fig. 1 

Typical spherical deformity of belly of the biceps muscle 
after rupture of long head of the tendon. 


convalescence was 
perfectly normal ex- 
cept for some pain in 
the arthritic joint, 
which required physio- 
therapy. He returned 

to his work two months 

after the operation and 
has been completely 
well since that time. 


Case’3. F. S., a 
ite male, forty 

rs old, complained 
jain in the region 
die right shoulder 
t. On November 

1931, the d.ay be- 
lie came to the 
lie, he was crank- 
acar. During the 

of pulling up on 
crank, the motor 
>fired, jerking his 
out in extension 
,re he could let 
of the crank, 
ultaneously he 
a sudden sharp, 
re 'pain in the 
ilder, followed by 
dity to move the 
without experi- 
agpain. His past 
iry was irrelevant 
le present illness- 
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The pat ient was earning his arm in the sling his family physieian had applied^ which 
he stated was the most comfortable position. The tjTJical spheroidal or bulbous swelling 
was noted above and anterior to the elbow joint and was intensified when further fle.xion 
was attempted. Marked tenderness was elicited over the bicipital groove and at the 
upper end of the muscle. Forced fle.vion and supination were exquisitely painful. All 
motions of the shoulder joint were normal. X-ray e.xamination was not made. 

The diagnosis was rupture of the long head of the biceps tendon. Operation was 
advised, but the patient refused to cooperate. 

Recently the patient reported that he is free from pain and that, except for weakness 
upon flexion of the forearm, he has no untoward sjmptoms. The deformity in the lower 
arm has persisted. It is probable that eventually he will have practically normal power 
of flexion. 

C.\SE 4. H. R., a white male, forty years of age, complained of a painful and 
swollen right arm upon admission to the hospital on July 11, 1924. On the morning of 
that day, he had been plowing with a tractor. While pulling up a steep hill, the tractor 
reared up and fell back on the patient, pinning him beneath it. The right arm was 
crushed. 

X-ra\' e.xamination revealed an oblique fracture of the humerus in the middle third, 
with marked displacement of the fragments. There was a large amount of sweUing. 

The arm was reduced as much as possible and packed in ice. Three days later a 
paralysis in the distribution of the radial ner\'e was noted. This, of course, necessitated 
open reduction and exploration of the radial ner\'e. 

The wound healed bj* primary- union and the fracture healed in three months. By 
this time all evidence of paralj-sis had disappeared. .Alter all dressings were removed 
and motion started, it was discovered that the patient had the tjHical bulbous swelling 
of a rupture of the long head of the biceps tendon. 

Repair of the tendon was advised, but the patient declined any further operative 
procedure. He has been e.xamined at frequent intervals since the accident. The power 
of fle.xion has increased graduall\' until, at the present time, it is practically normal. 
The muscle has attached itself in the lower third of the humerus and has increased in size 
to compensate for the shortening, so that upon flexion it now stands out almost twice as 
far as the corresponding muscle of the left arm. At the end of a year all motions were 
normal and none produced pain. The normal strength of flexion, however, did not 
return for five years. Of course, a part of this delay in the return of normal function 
may have been induced b}' the fracture. 

DISCUSSION 

In all four of the cases reported, the patients gave a verj- definite 
history of trauma. Two were lifting verx' heax-j* objects, the third had 
his forearm suddenly jerked into extension while carrying out a flexion 
motion, and the fourth case was the result of direct trauma. In the case 
where rupture occurred in the bicipital groove there was evidence of some 
degenerative changes in the tendon, a result of the preexisting arthritis in 
the shoulder joint. Although a section was not removed for microscopic 
study, it certainlj' did not appear normal macroscopically. 

All had the tj'pical bulbous enlargement of the belly of the biceps 
muscle, which was considerably lower than the belly of the muscle on the 
opposite side. Pain was noted when flexion or supination was attempted 
and there was tenderness in the upper margin of the muscle. 

The two patients who were operated upon made an unex'entful 
recoverj- and returned to work. One of the two who were not operated 
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upon was oljscrvecl for several years and now lias about seventy-five per 
cent, return of function, alfliough the deformity remains. 
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A SIMPLE METHOD FOR MAKING PLASTER CASTS OF FEET 

BY ED'R'ARD X. REED, M.D., SANTA MONICA, CALIFORNIA 

For the making of accurately fitting arch supports, a plaster cast of 
the foot is necessarj-. The old method was to fill a pan with thick plaster 
cream, set the foot in this until the cream hardened, thereby securing a 
“negative ”, then to grease the negative and fill it with plaster cream, and, 
finally, to break off the outside mold, leading an exact model of the foot 
in plaster-of-Paris. 

A more rapid, simple, and less "mussj’-” method is the following: 

Take a “hard-coated” plaster bandage, four, five, or sLx inches wide, 
depending on the height to which one wishes to carrj^ the model up on the 
sides of the foot, — four inches for the “Boston” or the “spoon” tj-pe of 
plate, five or six inches if a “ \Miitman” tj^pe of plate is to be made. Cut 
from this bandage four lengths of the foot in question and lay them one 
on top of the other, as in making a molded splint. Powder the foot, dip 
the molded sphnt in water for a moment, laj' it on the bottom of the foot, 
and rub it thoroughly 
against the foot while 
it is setting. The 
“fast” plaster isill set 
in five or six minutes 
and can then be easilj’’ 
removed. We now 
have a thin shell 
model of the foot, 
which is both a posi- 
tive and a negative. Fig. l 

To be sure, if 
used as a positive, it 
is a httle larger than 
the actual foot, bj- 
reason of its one- 
eighth-inch thickness. 

But this thickness of 
the mold is just about 
equal to the thickness 
of the leather coi'ering 
of the finished support, plus the stocking of the wearer, so that the metal 
fitted over this cast wiU bear a correct relation to the foot when covered. 

These models do not permit of “carving” before being sent to the 
plate-maker; but we have found that, if the cast is made with the foot held 
in corrected position, the plate i\ill carry all the correction the wearer 
can stand, at least to begin with. 



Fig. 2 
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LOOSl-: BODIES IX THE ELBOW JOINT 

An Uniisual Location and Form 

nv HODNKV r. ATSATT, M.I)., SANTA DAnHAUA, CALIFORNIA 

CASK REPORT 

A male, a^ed (\vcii(y-I\vo, was first seen on April 7 , 1932, wlicn he reported because 
‘‘there was a loose jiieee” in his rijiht clhow joint. He gave a history of injuiy during the 
previous football season, followed by a period of swelling and pain in the elbow. The 
pain, however, was not so severe as to cause much difficulty in ordinary use. When 
the swelling sui)sided, there was noticcal)le over the region of the radiohumeral joint a 
small mass half the size of a marble, which was freely movable within restricted limits. 
There was no history of locking or discomfort following the original injury. 

Rocntgenographic examination disclosed a loose bodj', one bj' one-half centimeter 
in size, lying adjacent to the lateral ej)icond 3 'Ie. There was also, however, anunusual 
spherical, laminated shadow of bone densitj', one centimeter in diameter, in the supra- 
trochlear fossa, U'ing in a rounded !\o(ch, but apparcntlj' unattached (Figs. 1 and 2). 

Prediction was made that at some future date the radial bodj' would cause locking, 
and it did so on December 2, 1932, as shown in Figures 3 and 4. The patient presented 
himself with a locked elbow in 120 degrees of flexion. He consented to an operation and 
both bodies were removed. An uneventful convalescence ensued, with full return of 
function. 

DISCUSSION 

Interest naturally centers on the spherical bone mass above the 
olecranon. This probably represents a small chip or bone from the tip 
of the olecranon, which has been constantly rolled over and over by a 
tangential impulse provided by the normal extension of the elbow. It 
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Fig. 3 Fig. 4 


has thus grown into a perfect spherical form. Interestingly enough, at 
some time between the taking of Figures 2 and 4, this bone mass has 
been squeezed between the olecranon and the edge of the fossa with 
sufficient force to cause an eruptive fracture such as one would obtain 
by compressing a ripe orange. 

The operative procedure was simple, but the case is reported because 
of the unique form and location of the supratrochlear loose bodj'. 



A PROBABLT-: BIirj'H li'BACl’URE OF THE NECK 
OF THE FI‘]iMUR 

UY C. F. KIKKNUAIIV, M.D., F.A.C.S., AND JOHN F. LECOCQ, M.D. 
S i: ATTHK, ^\'A SH ING TO N 


TIio following case is reported because of its extreme rarity. 

A. S., URCcl eleven, caine under our c.are becau-sc of a marked waddling gait which 
had been jire.^cnt from the time she began to walk. Outside of the fact that the peculiar 
waddling gait had been firc.-'ent from about the age of fifteen months, the history was 
entirely negative. 

'riie examination .showed that .she was a very well developed girl, with two inches 
of .shortening of the lower extremity. Her gait was quite t3'pical of the unilateral, 
congenital dislocation of the hip. 'J'he head of the femur could not be felt, but, regardless 
of this, we felt that we were de.nling with the usual case of unilateral dislocation. The 
roentgenogram, however, disclosed an extreme degree of coxa vara, as shown in Figure 1. 
After the roentgenogram had been taken, the mother produced another which had been 
taken six year.s earlier, when the child was five years old. This disclosed the condition 
shown in Figure 2. 'i'his picture certainb' indicates an old fracture of the neck of the 
femur, which has partiallj' healed, with a marked upward displacement of the shaft. 
The question immediately arises as to when this fracture occurred. There is no histoiy 
of any trauma that could be re.sponsible. The waddling gait, — that is, the unilatera 



Fig. 1 

A. S., aged eleven. Marked coxa 
vara as result of old fracture of the 
neck of the femur. 



Fig. 2 

S a-red five. Old fracture of the 

iof’thffemur. Fracture evidentlj 
ri-orl nt, hirlh. 
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limp, had been present from the time the 
child began to walk. We must, therefore, 
assume that the fracture occurred some time 
before she was fifteen months of age. There 
was no trauma during this period, so we are 
practically forced to assume that the fracture 
occurred at birth. Intra-uterine fracture 
may be possible, but certainly not likely. 

A cuneiform osteotomy was performed, 
with the result indicated in Figure 3. 

The child is greatly improved, but still has 
some of the waddling gait. 

We have made a rather e.xtensive 
search through medical literature to 
find reports of similar cases. At the 
time this report was written we had 
found none, and our investigation led 
us to conclude that this was the only 
such case on record. Since writing 
this account, however, we have been 
pri-vileged to see a report bj’’ Dr. 

Zadek of New York City, who is 
recording a series of cases which are 
somewhat similar to this and which 
he is describing under the head of 
“Congenital Coxa Vara”. It is quite possible that this case falls in the 
same category as those reported by Dr. Zadek. However, in looking at 
the roentgenograms of the case which we are reporting, it seems to us that 
the appearance is that of an old fracture of the neck of the femur. Cer- 
tainly Figure 2, the roentgenogram taken when the child was five j^ears 
old, would seem to indicate that there had been a complete separation 
through the neck, with the formation of much new bone below the neck 
and extending down the shaft. YTiile it is possible that we are entirely 
mistaken in regard to the actual diagnosis here, we feel that the case is 
of sufficient interest to warrant its report. 



Fig. 3 

A. S. Result following cuneiform 
osteotomy. 


ACUTE ()STi-:()Arvi‘:LriTs of the patella 


UY rinODKincK CHIUSTOPIIKU, AI.D., F.A.C.S., EVANSTON, ILLINOIS 
Associate Professor of Surgerij, Norlhu'cslcrn Unii'crsiti/ Medical School; Chief Surgeon, 

Evanston Hospital 

Acute osicomycliti.s of the patella is exceedingly uncommon. In an 
original thc.'^is from 'J’oulouse in 1914, Chalaby * collected twenty-two 
cases from the literature. In 1917, apparentl}'’ without knowledge of 
Chalaby’s paper, AA''alther- reviewed ten cases from the literature and 
added two of his own from Lexer’s clinic. Previouslj’’ Rbpke^ had reported 
two cases from Jena during the period 1SS9 to 1904. In the case reported 
by Johansson ’ in 1919, the diagnosis oventuall}’’ was made by x-ray and 
the patella was excised. In 1921, iMumford'’ reported a case which 
finally healed after sequestration. 

The following case report is of interest because of the complicating 
suppuratii’e arthritis. 

W. deP., aged eight years, was admitted to the Evanston Hospital on June 23, 1932, 
following an automobile accident. At operation a ruptured spleen was removed; the 
convalescence was eomplicated by a double bronchopneumonia. 

At the time of this accident an insignificant abrasion of the left knee was sustained. 
The knee gave the child occasional pain and there was swelling and limping during the 
summer. There was tenderness on palpation. X-ray of the knee was negative. 

On September 29, 1932, a sequestrum, five-tenths by five-tenths by one-tenth centi- 
meter, was removed from the wound. 

On October 3, 1932, the joint was aspirated and a small draining sinus was cuiette , 
but it did not heal. Culture of the joint showed staphylococcus albus. 

On December 14, 1932, the sinus was opened up widely and a considerable necio ic 
portion of the patella was removed. During this operation the knee joint was inva e 
through the posterior wall of the patella. The leg was immobilized in a cast, an soon 
afterward walking was resumed and the boy seemed to be getting along niceb". 

On January 1, 1933, the knee began to swell and become painful and the tempera ui 
rose to 102 degrees. 

The patient was admitted to the Evanston Hospital on January 3, 19 • ' 

following day necrotic and infected bone was curetted from the left patella. An openi ^ 
in the patella, one-half inch in diameter, communicated directly with the knee join , ro ^ 
which escaped a large quantity of purulent fluid. The joint was irrigated with 
containing mercurochrome and the opening drained by Penrose tubing. The o ° 
day an arthrotomy of the left knee joint was done. Two long incisions into 
were made on each side of the patella. Considerable pus and grayish plaques o 
e.xudate were encountered in the joint. Cultures showed hemolytic 
The joint was again irrigated with hot saline containing mercurochrome an t le e g 
the synovial membrane were tacked over toward the skin edges to insui'e diainage. 
leg was placed in a Thomas splint with foim pounds of traction. rature. 

The patient’s course in the hospital was a stormy one, with a high septic 
a progressive secondary anaemia, and a marked amount of purulent diamage 
affected joint. The temperature frequently reached 104 degrees with ^ l^oglobin 

The pulse ranged between 120 and 180 for a great part of the time. ^ c 
dropped from 71 per cent, to 47 per cent, on January 24, 1933, when the re oo 
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was 2,740,000. On 
Januarj’ 6, 1933, the 
white blood count 
reached 46,600. The 
wound formed a large 
excess of granulation 
tissue. 

On Januarj’ 20, 

1933, under avertin 
anaesthesia, the leg 
was placed in a plaster 
cast with an openingat 
the knee for drainage. 

A whole blood trans- 
fusion of 350 cubic 
centimeters of blood 
was given on Januarj* 

25, 1933, by the Scan- 
nell method. 

Four weeks after 
admission, the patient 
was discharged from 
the hospital improved 
but still running some 
fever. The boy’s gen- 
eral condition im- 
proved at home and 
he started walking. 

The cast was removed 
on March 15, 1933. 

On May 25, 1933, 
there was considerable 
motion in the knee 
joint, some swelling, 
and no pain. The 
boy walked with a 
slight limp and was 
greatl 3 ' improved in 
general health. The 
wounds were practi- 
call 5 ' healed. The 
x-raj’ examination 
showed some rarefaction and destruction of the patella, but the general contour was 
very satisfactor 3 ". On .August 20, the function was 85 to 90 per cent, of normal. 

The diagnosis of acute osteomyelitis of the patella is not always made. 
In the uncomplicated cases, without involvement of the knee joint, tender- 
ness to pressure localized over the patella will be found. There maj’ or 
ma}^ not have been a previous local skin injuiy\ Johansson'* points out as 
characteristic that “the knee is held in the extended position and that 
there is no indirect tenderness to pressure in the longitudinal direction of 
the leg”. This author further states: “If, as is mosth’ the case, perfora- 
tion takes place extra-articularlj', the case will appear as a prepatellar- 
bursitis ”. In the more advanced cases x-raj* examination will be of value. 



Fig. 1 

Acute osteom 3 -elitis of the patella, appearing six months after 
initial injurv'. 
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Whoro (he joinf has l)oc()ine involved, (he S3nnp(oms of the suppurative 
orthriiis will predoinin;i(e. 

'I'he (reulineni of unconiplica(ed cases consisls of curetting a wa}'^ the 
infected bone, taking care not to open (he joint. Spontaneous sequestra- 
tion niaj' occur. "Where (here is a suppurative arthritis a radical arthrot- 
onn’’ should be prac(i.‘''ed. Johan.‘;son ‘ advised total extirpation of the 
patella in these cases. 'I’liis latter procedure is also emploj’^ed in chronic, 
Iiealed cases where there is marked limitation of motion. 
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A PLASTER-OF-PARIS BUTTRESS FOR USE IX CASES OF 
FRACTURE OF THE HUMERUS TREATED BY ilEAXS OF 
TRACTION IN A THOMAS SPLINT * 

BY JOSEPH B. STEXBUCK, M.D., F.A.C.S., XE-R* YORK, X. Y. 

Treatment of fracture of the humerus by means of traction in a 
Thomas splint is a routine procedure in Harlem Hospital at the present 
time. Departure from this routine, except for fractures in the vicinity 
of the elbow joint, is rare. With this simple apparatus, overriding of 
fragments is corrected by traction increased by means of a Spanish wind- 
lass mechanism. Lateral and anteroposterior displacements of frag- 
ments or bowing maj’ be corrected bj'" means of a bandage attached to the 
iron bars of the splint and a pull or support applied in the necessar3’' 
direction. 



In a studj^* of 107 cases of fracture of the humerus, treated in Har- 
lem Hospital from June 1, 1930 to June 1, 1932, several advantages of 
this type of treatment have been demonstrated. The application and 
maintenance of the Thomas sphnt is simpler and easier than that of 
balanced traction, and the cost of the apparatus is less. After application 
of the Thomas splint, the patient maj*^ be ambulatorj' immediatelj- and 
will need verj^ little nursing care. .After discharge from the hospital, the 
patients who had been treated with the Thomas splint had earlier union 
and better immediate function than those treated with balanced traction. 
Although the length of staj' in the hospital was approximateh' the same, 
those treated with balanced traction not infrequent^ required further 
splinting when removed from the apparatus, while the others never 
required anj”- splinting. 

We have, however, encountered one disadvantage in treatment with 
the Thomas splint. Great tension is sometimes required in order to 
reduce overriding fragments of bone and to maintain them in position. 
As a result of this marked tension, a feeling of great pressure or of pain 
‘From the Surgical Service, Harlem Hospital, J. F. Connors, M.D., Director. 

1015 



lOlG 


.T. B. STENDUCK 


may be cxpericncocl in tlic axilla by some patients. Occasionally, in 
.spile of paclclin}!:, the skin may be irrilatecl and may even slough. 

In order to avoid lhe.se untoward .symptoms, we have devised a 
plaster-of-Paris buttress to distribute diffusely the pres.sure of the ring 
against the axilla and the chest wall. The parts are well padded and 
plaslcr-of-Paris bandages arc applied ns indicated in the diagram. On 
the arm, the plaster roaches as far as the attachment of the deltoid muscle. 
Originally it was our intention to incorporate the ring of the Thomas 
splint in the plaslcr-of-Pari.s, but we have followed the suggestion of Ira 
Fink and apply the ring to the outside of the plaster buttress. 

AVhen the use of the Thomas splint produced pain, irritation of the 
skin, or .sloughing, the patients were relieved of these s3'’mptoms by the 
application of the buttrc.ss. If it is properlj’’ applied, there is no more 
discomfort than might, be expected from the use of the ordinary plaster- 
of-Paris jacket. 

SUMMARY 

The Thomas splint, with traction bj’’ means of a simple Spanish 
windlass mechanism, affords a simple, efficient, and economical method 
of treatment for fracture of the humerus. There is occasional!)’', however, 
the disadvantage of loo great a localized pressure against the chest wall 
with accompanying pain and skin necrosis. This disadvantage may be 
overcome by the application of a plaster-of-Paris buttress (which is a 
modified jacket), allowing for the diffuse distribution of pressure of the 
ring of the Thomas splint and the resultant relief of pain. 

1. To be published by J. F. Connors and M. S. O'Shea. 



A ZIPPER ATTACHMENT TO MUSLIN RETRACTOR FOR 
TREATING FRACTURES OF THE FEMUR IN CHILDREN 

BY H. EARLE COXWELL, M.D., F.A.C.S., FAIRFIELD, ALABAJIA 
Orthopaedic Clinic, Employees’ Hospital’ 

In an article written by the author entitled “Acute Fractures of the 
Femur in Children” {The Journal of Bone and Joint Surgery, XI, 606, 
Fig. 10, July 1929), an original muslin countertraction apparatus was 
described. This retractor was applied across the patient’s lower abdo- 
men and pelvis, fitting snuglj’’ around the buttocks and upper end of the 
thighs, with the lower part of the retractor e.vtending down below the 
patient’s body for attachment to the bed. The changing and adjustments 
were made by lacing the lower part of the retractor up to the posterior 
surfaces of the thighs 
and buttocks. 

The procedure of 
lacing has been im- 
proved by appljdng 
zippers, trademarked 
S-2-C (new) Separat- 
ing Talon Fasteners, 
which completely sep- 
arate. The zippers 
(Fig. 1) enable the 
lower part of the mus- 
lin retractor to divide 
all the way to the but- 
tocks and thighs, thus 
making it possible for 
the retractor to be re- 
moved from the pa- 
tient in the same way 
as with the lacing 
method. This has 
simphfied the nursing 
of these cases, — the 
retractor has been 
made firmer and more 
stable, time is saved 
in appljdng the re- Fig. i 

tractor, and the pa- Retractor with zippers applied. Note that zippers 
tient is therebycaused separate completely, enabling lower part of muslin re- 
, tractor to be removed entirely from around buttocks and 

less annoyance. upper part of thighs. 
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FHAcrrujnos of the tijbia and fibula 

A IIan'dv Bar Usicrin. in* thk Non-Opkiiative Treatment 


UV VOIGT MOONKV, M.D., PITTSHURGII, PENNSYLVANIA 

The bar which is shown below has been used by tlie author for several 
j'ears in the non-operative treat incnt of fractures of the shafts of the tibia 
and fibula. 

This bar is made of metal tubing and separated in the middle. It is 




Fig. 1 

Tlic liar Ijcfore and after separation. Note the lock. 


of one standard size, and vertical stirrups of all operating and exam 
ining tables can be adjusted to meet it. Figures 2 and 3 illustra e i s 

application. ' . , ■ 

In reducing a fracture of the leg, a plaster-of-Paris cast ^ppHea 
two sections (Fig. 3), the knee being flexed so as to relax the calf , 

The bar fixes the flexed knee in position. Before section No. 1 is app > 

felt pads are put on 

the dorsum of the foot 
and over the tendo 
achillis. 

AVhile an assistant 

produces traction, the 
operator manipulates 
the overriding fraS" 

ments and reduces the 

fracture. Thet^o 
sections are then 
joined by means o a 

cuff of plaster. After 

the cast has ecu 
completed, trimmed, 

and split, the bar j 

released at the en^ 
Fig. 2 _ and divided by hf mg 

The popliteal space rests on the bar which is attached to key,' either la 

the standard stirrups of any operating or examining table. 

1018 



FRACTURES OF THE TIBIA AND FIBULA 


1019 



Fig. 3 

Shelving method of reduction of fracture of the leg. 


of the bar is then pulled out of the cast. 

The use of this bar has contributed to the 
ease TCith which the non-operative treatment of 
the fractures of the bones of the leg is carried 



Fig. 4 


Patient about on crutches. 
Note the hole in the cast 
through which the bar 
passed. 


out. Closed reductions are less difficult and fewer attendants are re- 


quired in the operating room. 


A Fuirni]i:K Moi^jiacATioN of the. convex 

ADJUSTABLE BBADFORD FRAME 


HV H. S. LESTKK, M.l)., C. H. FOIID, JI.I)., AND THOS. PURSER, JR., M.D., 

R I R M ING H AM, A DA B AMA 


The convex :ifljust;il)]o Bradford frame, as originally described by 
Herzmark* and laler modified bj' Coinvell", has been used extensively and 
with excellent results in the care of anterior compressed fractures of the 
spinal vertebrae, and satisfactoiy ly^percxtension of the spine lias usually 
been obtained. In the authors' experience, the main source of irritation 
to the surgeon and to the other hospital attendants, as well as to the 
patient, has been the difficulty of keeping the canvas taut because of its 
tendenc}" to sag under the constantly maintained weight of the patient. 

Another change in the structure of the frame is here presented which 
satisfactoril}’’ eliminates this difficulty. It consists simpl}'’ of the arrange- 
ment whereb}’' the width of the pipe frame ma}'^ be regulated at will, 
Ihereb}’’ altering at the same time the tension of the canvas. 

Sketches in the figures show the following, quoted in part from 
ConwcH’s description: “A and A.' and R and B' show solid iron rods 
0.9375 inch bj’’ 14 inches long, which are held in place by the four 0.75'inc i 
elbows, which are attached to C and C'” and to P and P' (Figs. 1 and 2). 
“The iron rods have through and through holes placed 2 inches apar , 
commencing 4 inches from the elbows. The iron rods fit within the l-iac i 
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pipes shown as D and D' and E and E', and allow for adjustments. The 
pipes and iron rods are held in place by bolts and wing nuts as shown in 
L and L' (side view). These ivinged bolts are 0.25 inch by 1.5 inch. 

“E and E' are 40 inches long, and make a lock joint with D and D'" 
at K and K'. “This lock joint prevents the frame from overflexing. 
E and E' also receive the iron rods B and B'. D and D', which make up 
part of the head of the frame, are 16.5 inches long, which connect with 
E and E' by the lock joint . . . and also allow for the reception of the 
sohd iron bars -4 and A'.” 

C and C' are one-inch iron pipes, eighteen inches long, which are 
connected to B and -4 at the elbows and wluch receive at Z and -Y the 
threaded ends of pipes P and P'. Knurled and threaded bolts Z and A', 
screwed on the threads of P and P', cause increase of the distance between 
B and B' and between .4 and *4' when rotated counter-clockwise (Figs. 
1 and 2). 

Another supporting piece, N (Figs. 1 and 3), which has incorporated 
within it Y, a connection similar to Z and A', is attached to E between 
K and M and to E' between K' and ilP bj- sliding sleeve joints U and U'. 
This maj’- be moved along E and E' to any desired position before applica- 
tion of the canvas. By incorporation of the elbows V and V, N is 
dropped below the level of the canvas covering, lends additional support, 
prevents sagging of the sides of the frame toward each other, and also 
renders aid in keeping the canvas stretched at the point of the patient’s 
greatest weight. , 

The iron bands F and F' are attached V 


by bolted connections 0 and O' (Fig. 1 — 
side view) to il/ and 4/' and allow for in- 
crease in the width of the frame at these 
points. G is the turnbuckle which is ar- 
ranged similarlj’- to those described by 
Herzmark and bj’- Conwell, and allows for 
the h 3 ^perextension. 

The entire frame maj' be easilj’^ and 


conveniently sus- 
pended from the 
hospital bed bj"- 
means of four sup- 
porting hooks 
(Fig. 4), made of 
flexible steel 
straps, one inch bj’ 
twent 5 ^-five hun- ^ 
dredths of an inch, 
and bent as shown 
in the sketch. 




Two of these hooks 


Fig. 2 


Fig. 3 
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U. S. LKSTKU, C. ir. Foni), AM) T. PUHSKR, JR. 

hang from I ho head of ( ho bed and ( wo from llic foot, those at the head 
being longer because of (he extra height of (hat part of the bed. 


{pUBB£r/2 T-C/B/A/C COVB/S/A/CF 



/'y '/If" rLBX f BLB BT££l. 


Fig. 4 

The portion of the cuiA-e of each liook which fits over the bed is cov- 
ered with one-inch by twenty-five hundredths of an inch rubber tubing to 
protect the enamel against scratching. Each end of each strap is bent so 
that light rope or cord ties maj’- be used to give added security if desired, 
though this is usually not necessary. 

The only advantage claimed for this frame is the feature of easy 
regulation of its width and of the tension of the canvas. 
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794, Oct. 1929. 
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A FOOT EXAMINING STAND 


BY REX L. DIVELEY, M.D., KANSAS CITY, MISSOURI 


It was found unsatisfactor3^ to examine feet when the patient and 
examiner were on the same floor level; therefore, the following described 
stand was devised and has proved most satisfactorj'. 

The examining stand or platform is some three feet square and twenty 
inches high, built of solid one-inch construction. A chair is mounted 
rather sohdlj' on the rear of this platform. 

Threaded from below is a roll of ordinarj' 
white wrapping paper which rolls through a slit 
below and beneath the chair and on to the front 
of the platform. The loose end is held in a slot on 
the front edge of the stand, formed 
bj^ a thin steel bar which holds the 
paper in place and acts as a tearing 
edge. A clean piece of paper is 
roUed in position for each patient, 
upon which impressions, diagrams, 
or pedographs 
can be made. 

A roll of ad- 
hesive is held on 
a rack on the 
front face of 
the stand and 



a drawer just beneath this rack contains small instruments, measuring 
devices, etc. A combination step and seat allows the patient to mount 
the examining stand and also serves the examiner as a seat. This brings 
the level of the feet with that of the ej’e of the examiner when he is seated. 

The rear or bottom of the platform is left open to allow replacement 
of a new roll of paper. 
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A N]^W KNJCE BRACE 


«Y IIAlUn' W, AVOODAVAHI), M.D., COLOHADO SPRINGS, COLORADO 

I’lic onl}' excusa for (ho present r( ion to (lie profession of a new brace 
must be tliat it- has distinct advantages over apparatus already in 
general use. 

'J’he usual types of knee braces have not proven entirel}’’ satisfactory 
as they do not have enough rigiditj' to prevent further injury, due espe- 
cially to lateral blows or t wists. 

The brace illustrated below has the usual leather cuffs above and 
below the knee and the two hinged lateral bars. In addition, it has a 
third posterior, metal, hinged bar which increases its stability and effec- 
tiveness to a marked degree (Fig. 1). This posterior bar works through 
a hinged metal tunnel which allows the brace to flex easily and still lose 
none of its stability (Fig. 2). 

The addition of this posterior bar gives an absolutely rigid brace 
laterall 3 '’, and still does not interfere Avith flexion and extension of the 
knee (Figs. 3 and 4). 

In addition to this posterior hinged bar, the only difference from the 

usual brace AAuth hinged bars at the side 
is an extra leather cuff inside of the 
outer cuff. This internal cuff is at- 
tached behind and, when laced, tends to 
prcA^’ent the brace from sliding up. 
This cuff can be laced much tighter 

than the outer one. 

Three 3 ^ears’ use of this brace on the 



Fig. 1 

Colorado College knee brace as 
for knee e.\:tended. Note strength 
of posterior bar. 



Fig. 2 

Colorado College brace as for knee flexe • 
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football teams of Colorado College has demonstrated its effectiveness. 
At first glance it would appear that the posterior bar would be an im- 
pediment, but underneath either foot- 



Fig. 3 Fig. 4 

Brace applied to knee in exten- Brace with knee flexed in position taken by a 
sion, as in standing position. football player in the bne. 


athletic teams we have found it most useful in convalescent knee cases 
where flexion and extension are desired, but where it is adidsable to 
prevent any lateral motion of the knee. 

During the past year Dr. G. W. Hawle3^ has seen a number of these 
braces in use and has expressed the opinion that it is the only satisfactoi^'’ 
knee brace he has seen. He has urged the writer to present it to the 
profession. 

The author acknowledges his thanks to Mr. George Thornton of Colorado 
Springs for his cooperation in working out this ingenious hinged posterior bar. 



SUBAS^FRAGAIX)!!) DISLOCATION WITH DISPLACEMENT 
OF ASTHAGALUS OUTWARD * 

HV SAMrKL W. HOOItSTKIX, M.I)., I'.A.C.S., NEW YORK, X. Y. 

Unusiiiil (iislociilion? are of considerable interest, especially if they 
have been reduced successfully by the closed method. Hence, the writer 
is reportine: (his ca.se, (rus(in«: (hat i( inaj' prove of interest to others, 
and perhaps may temjri (hem to try the same procedure. 

S. B., iiiiilo, jiRcd tliirty-niiic year.-^, an electrician, while cleaning a window on Sep- 
tcinher 29, 1932, .^lipjicd o(T the clniir Jind .‘!nstaincd an injury to the left ankle. He 
immediately noticed a deformity of the ankle, l)ut felt only slight pain. He was taken 
at once by ambulance to Iwjrdham Hospital where a roentgenogram was taken. He was 
seen iiy (he writer two hours after the accident. 

Examination revealed a deformity of the left ankle, almost like a club-foot, of the 
talipes cquinovarus variety. 'I’lic foot was bent inward and inverted at the astragalo- 
calcaneal joint. 'I'lie internal malleolus was not palpable ns it extended downward and 
outward; the external malleolus was displaced outward, almost piercing the skin. The 
entire foot was displaced downward and backward in an equinus position. The anterior 
a.spect of the tibia was jialjiated freely at (he anterior aspect of the ankle. The forepart 
of the foot at the calcancoscaphoid joint was addueted ns in a regular club-foot. e 
head and body of (he astragalus were palpable at the outer aspect of the foot. T eie 
was no open wound. 



Fig. 1 

Before reduction. 

* Read before the Bronx Surgical Society on November 28, 1932. 
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Fig. 2 

-After reduction. 


Roenlgenographic Examination: The anteroposterior view (Fig. 1) shows a complete, 
external, lateral dislocation of the astragalus, due to a subastragaloid dislocation. The 
os calcis is dislocated posteriorly and upward, so that it comes in contact with the internal 
malleolus at the lower end of the tibia. The astragalus lies on the external aspect of the 
os calcis. The mortise joint of the ankle has not been displaced. There is no e\-idence 
of a fracture. 

Procedure: The patient was anaesthetized, with the knee flexed at a right angle to 
take the pull oflf of the tendo achillis. The plantar fle.xion was then increased to an angle 
of about 130 degrees. The heel was held firmly by an assistant, while the author ab- 
ducted the forepart of the foot with the left hand and pushed the head of the astragalus 
inward with the right hand. The abduction of the forepart of the foot, with the dis- 
location of the head of the astragalus, was then easily corrected. It was found impossi- 
ble, however, to bring the foot forward and execute dorsal flexion, which was necessarT,- 
for the replacement of the body of the astragalus. 

It occurred to the wwiter that the anterior parts of the tibia and fibula were not held 
firmlj- by that manoeuver, and thus the foot could not be pulled forward. Therefore, 
a loop of muslin was placed over the anterior part of the leg near the ankle and traction 
applied noth the operator’s foot held downward in the other part of the loop (in the man- 
ner advocated by Jones for the reduction of a Pott’s fracturej. The fle.xion of the knee 
was kept up. The foot was then manipulated as follows: plantar flexion was increased 
to an angle of 140 to 150 degrees. The foot was then pulled fonvard along the line of 
direction in which the tibia and fibula had been displaced. With his foot on the loop, 
the writer was able to pull the leg domiward, while the foot was pulled fonvard, during 
which an audible snap was heard and the astragalus slipped into place. The fore- 
part of the foot was abducted slightly to get the forepart of the foot in better 
direction, and the foot was then flexed dorsally to an angle of 90 degrees. .A plaster 
cast from the toes to the middle of the thigh was applied, the foot kept at a right 
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angle ami everted, and the knee flexed at u right angle to relieve the tension of the 
fendo aehillis. 

A roenlgenogratn, taken October 3, 1932, showed complete reduction of the dis- 
location (I'ig. 2). 'I’hc patient had no pain the daj' following the reduction. 

On October *1, 1932, a window was cut in the cast at the outer aspect of the foot, over 
the head of the astragahi.s, to guard ngaiiust pressure and slough of the skin where the 
head was j)re.^sing before reduction. 'J’iic plaster above the knee was removed in ten 
days. 'J’he plaster was changed in two weeks and at the end of three weeks the patient 
was ijcrmitted to walk on the foot. 'J'hc patient made a perfect recovery. 

I wish to thank Dr. Ouggenbuhl, the house surgeon, for his kind assistance in this 

ca.se. 


FREDERICK HENRY BAETJER 

Dr. Frederick Henry Bactjcr, Professor of Roentgenology at Johns Hopkins Hos- 
pital, died at his home in Baltimore on Julj’’ 17. Ho was born on August 7, 1874. He 
received his degrees from Johns Hopkins Universitj', lie was an interne at this Hospital, 
and also followed for a year postgraduate coui’ses in the University of Berlin. He de- 
voted his entire life to the organization and development of the Department of Roent- 
genologj' at Johns Hopkins University, and was appointed Professor of Roentgenolo^^ in. 
1921. In his work Dr. Baetjer suflered injuries to his hands and eyes, but he laboie on 
that the x-ray work might be put on a sound and scientific basis, and his contributions o 
that end were invaluable. Dr. Baetjer was a brilliant teacher; not only students u 
manj"^ doctors attended his dail}' clinics. He was a member of many medical and 
tific societies, and was President of the American Roentgen Ray Society in 1911- . ^ 
served as Major in the Medical Corps of the United States Aimj"^ during the Wai. ^ 
Baetjer was consultant roentgenologist to manj”^ of the leading hospitals in 
was the author of many valuable works on roentgenology, and his studies in regar o 
value of x-ray findings in conjunction with the clinical findings in cases invo ving 
bones and joints was an invaluable contribution to orthopaedic surgerJ^■ 



News Notes 


END RESULTS OF THE TREATMENT OF JOINT TUBERCULOSIS 
Repokt of CoinniTEE Appointed bt the American Orthopaedic Association * 

Up to the present time this Committee is able to report on 235 cases from the clinics 
of Dr. F. C. Kidner, Dr. E. G. Brackett, and Dr. Emil Geist, and on 576 cases treated in 
the Lake\Tlle State Sanatorium'. These are cases from hospitals for adults and children, 
with the exception of Dr. Kidner’s, in which all the patients are children. To obtain end 
results in these large hospitals for adults and children requires a long search, and it is 
extremely difficult, for patients discharged from these hospitals scatter to aU parts of the 
world and do not follow instructions to report as to their condition. The only cases, 
therefore, in which we are sure of the end results are those of patients who we know have 
died. This is, therefore, a report of fatal cases. 

Of Sll collected cases, the total number of deaths was 14S, or eighteen and two- 
tenths per cent. Autopsies were obtained in twenty of the 14S cases. The presence of 
tuberculous micro-organisms was proved in eighty-six of the 14S cases. 

At the Sanatorium at Lakeville, the percentage of deaths in reference to the region 


affected was as follows: 

Spine 16.6 per cent. 

Hip 17.0 per cent. 

Knee 10.4 per cent. 


Age: The age of the patient did not seem to have any relation to the death rate. 

Region: The highest mortalit}' occurred in disease of the low spine. In tubercu- 
losis of the hip, males showed a larger mortality than females. 

The occurrence of pulmonary disease: Fatal joint or osseous tuberculosis without 
active pulmonary disease is not imcommon. Of the fatal cases, thirty-seven p>er cent, 
showed active pulmonarj' disease; while sixty-three per cent, did not present pulmonarj* 
disease of an 5 ^ consequence. 

Renal complicalions: Of the fatal cases, seven per cent, had tuberculous kidney 
disease. 


NON-OPER-ATm: treatment 

The non-operativ’e treatment in these cases consisted of fixation, extension, and 
heliotherapj\ Fixation was obtained bj' plaster apparatus and plaster-of-Paris jackets, 
leggings, and spicas; and the method was practically the same in all hospitals. Extension 
was obtained b 3 ’ weights and pullej'S, or in spinal cases by plaster shells or Bradford 
frame with firm pad. These orthopaedic measures were used in practicaUj- all the 
hospitals. 

OPER.ATIVE TREATMENT 

Operation was attempted in onlj* thirtj- of the 14S cases. 

Duration: Of the twentj' knee cases, fourteen died in less than one j'ear; of fortj'- 
one hip cases, fifteen died in less than one j'ear; of eightj'-eight spine cases, fortj'-five died 
in less than one j'ear. It should be stated that some of these patients did not enter the 
hospital until thej' were in ejctranis. 

* Presented at the Annual Meeting of the .American Orthopaedic Association at Wash- 
ington, D. C., Maj- 9, 1933, bj- Z. B. Adams, M.D.. Chairman. 
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Frcqururn of inciiiiujUis ami amijloul tiiscasc: Of twenty knee eases, five per cent, 
(lied of ineninpiti.s and ten per (icnt. of amyloid disease; of forty-one hip cases, about 
twenty-.seven jier cent, died of meningitis and about twentj’-seven per cent, of amyloid 
disease; of ciKhty-eiRlit spine e.n.ses, fourteen per eent. died of meningitis and nineteen 
j)cr cent, of amyloid di.s{>ase. 

Kmiu Gkist, M.D., Minneapolis, Minnesota 

F. C. Kionku, M.D., Detroit, Michigan 

R. I. TIaiuu.s, M.B., Toronto, Canada 

.T. O. W.ALi-.ACK, M.D., Pittsburgh, Pennsylvania 

Z. R. Adams, M.D., Chairman, Boston, Massachusetts 


The Annual Roll Call of the American Red Cross to enroll members for 1934 
will bo held from Armistice Day to Thanksgiving Day, November 11-30, 1933. 

The i)upils and friends of Professor Novd-Josserand, of Lyon, have formed ^ 
present to him a medal of honor in commemoration of his thirty-five years ° 
pital service. The medal is designed by Albert Herbemont and represen s ® j 

and a view of the old JUpUal dc la Charitc which has been the seat P™ g. 
activities. Any donation to this fund by the friends and admirers o ro 
Josserand will be received by Dr. Andre Rendu, 33 rue Sala, Lyon. The subscript 
100 francs will entitle the donor to a copy of the medal. 

The International Society of Orthopaedic Surgery met Jidy J®^°^Tovd-Josse- 
the Royal Society of Medicine in London, under the presidency ’ • gent, 

rand, of Lyon. The meeting was well attended, there being over 
The Committee appointed from the English members spared no pains 
ing a success and the plans were well arranged and carried out. movements in 

The symposium' on the first day considered the mechanism o Delitala, 

general. Papers were read by Dr. H. von Bayer, Heidelberg, r. i the 

Venice; and Dr. Richard Scherb, Zurich. The second scientific sessio 
treatment of tuberculous arthritis of the hip joint. Papers weie lea Melvin 

Erlacher, Graz; Dr. A. Maffei, Brussels; Dr. Etienne Sorrel, Strasbourg, 

S. Henderson, Rochester, Minnesota. In the afternoons social events 

hospitals and these were well arranged and well attended. ^ ^ e e 
were held and the banquet, a brilliant affair, was held in the Dorches con- 

being present. The last scientific session on July 22 was devote ° treat- 

tributions by different members, more particularly on > Hospital and 

ment. The afternoon was spent visiting the Lord Mayor Treloar PP 

College at Alton. P nf V Putti of Bologna, 

Dr. Murk Jansen of Leiden was made President-at-Barge, rioi. . jg be 

President, and Dr. Fred Albee of New York, Vice-President. The next meet 

held in Rome in 1936. 



Current Literature 


FnACTCREs. By Paul B. Magnuson, M.D. Philadelphia, J. B. Lippincott Company, 

1933. .?5.ob. 

The author is writing mainly from his own practical, surgical e-Yperience — a valuable 
feature in any work on fractures — for the author passes on to his readers the methods by 
which he has met the problems which come to any surgeon who deals largeh' ndth this 
group of cases. He states that the object of the book is to give aid to the surgeon who 
first sees the fracture and to enable him to apply the necessary treatment at that most 
important time and, therefore, to avoid many of the unfortunate sequelae so often met 
^^•ith as well as much of the prolonged after-treatment. 

The first four chapters are devoted to the discussion of general information on this 
subject and include the pathologj' and repair as well as the equipment necessary in the 
treatment, — including the forms and methods of application of splints and plaster. 

In general, the operative procedures, except those necessarj’ for the first treatment 
in some cases, are not given a prominent place — and with good judgment — for the main 
object of this book is to give information relative to the first treatment of fractures rather 
than to attempt a consideration of the entire subject. 

The special fractures are then taken up regionally. A description of the tj-pes of 
fractures which occur in the different anatomical regions and of the anatomical condi- 
tions which influence the displacement of the fragments is followed by the technique of 
reduction and retention. The simplest methods of treatment sometimes ad^^sable in the 
early periods are considered. 

A chapter is devoted to the features of the postoperative treatment of various frac- 
tures, including instruction in regard to the proper therapy in treating fractui-es of the 
lower extremitj’ which involve the joints. The author emphasizes the necessity of care 
of treatment in therapy and the need of direction on the part of the surgeon, — a super- 
vision the value of which cannot be too strongly urged. In the portion treating of dis- 
location and fractures, the neurological features are considered at length, which is par- 
ticularlj' helpful in the diagnosis and prognosis; and, since this book deals mainly with the 
first treatment of fractures, the value of attention to this part of the subject is having in- 
creased appreciation. The book is a particularly practical one. 


Le Bisque IxTERraRTEBR.\L. Physiologie, Pathologie et Ixdic.ations Ther.a- 
PEUTiQUES. By G. Mauric. Paris, Masson et Cie, 1933. 35 francs. 

The work of Professor Schmorl has stimulated some of the best scientific minds to 
the further study of the intervertebral disc and the pathological changes which are asso- 
ciated with the injuiy of the various parts of its structure. These continued studies of 
this important subject are particularly valuable, for they link up the increasing knowl- 
edge of the pathological changes ndth the clinical data which the persistent investigations 
are disclosing, as well as the differentiation of those other conditions which show so great 
a similarity in both the roentgenographic and the clinical findings. 

The author of the book has brought into his work both a clinical e.xperience and a 
careful anatomical studj’, and has presented the results obtained by these two methods of 
investigation and has linked together the pathological and the chnical data. There is a 
careful presentation of the anatomy of the disc, and a re-i-iew of the published work, but 
this historical review is more than a review, for it is the result of his own investigations, 
supplemented bj- the work already done by many authors. The pathologj' of the disc 
and the affections of the vertebral column, including the various forms of spondylitis and 
also the arthropathies, which are associated with change in this disc, are considered in 
relation to its structure and to the injuries or changes in development of the nucleus 
pulposus. The anatomy of the disc in different periods of life from the newly bom to the 
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HC'iiiio st:l^e is ^ivoii, and (lie conclnsinns from (Iiis study arc presented as a brief sum- 
mary, — a most eonveineid form to obtain a review of this portion of the subject. The 
author carries his discussion licyond the immediate alTections of the di.sc and fractures 
and cliannes of tlie nucleus ptdposus and tlio conditions resulting from this disturbance, 
and deals with the general allectionsof tho.s/)inal column, including (he difTerent forms of 
spondylitis and arthropathy and also (he involvement of the nerves and the cord due to 
secondary change's. It i.s valuable to have a ele.-ir statement of (he connection between 
the etlects of the disturbanees of the nueleus i)u!i)osus and (he involvement of the spine 
and the distinction between them. 

Little has heretofore been studied in regard to the subject of the nerve and cord 
pressure by the injury and the nudformations of the disc which originate in the nucleus 
})ull)osus, but, from a study of .'i large number of case ob.scrvation.s, the author has been 
able to discuss this portion of the subject from a irnictical i)oint of view and its impor- 
tance is cle.'irly demonstrated. 


Rosi; .vND C.\UKi,i:ss’ M.\.\-u.\i, fu' .Suhckiiy. Kditcd by Cecil P. G. Wakeley, D.Sc., 

F.R.C.S., John H. Hunter, M.C., M.Chir., I’.R.C.S., and William T. Coughlin, 

B.S., M.D., l'..\.C.S. Rd. M. Baltimore, William Wood and Co., 1933. S9.00. 

'I'his new edition has been especially revised and rearranged to meet American needs. 

Intended for students, it is to be irraised for insistence on basic principles, for careful 
system and classification and for the presentation of a vast amount of information in a 
broad educational view of the subject. ALo, (he conservatism in point of view, the re- 
fusal to follow false enthusiasms, is fine. Nothing could be better than the paragraph on 
page *190, outlining what is rcalln of value in the surgery of infantile paralysis cases. 

One finds the same terse, common-sense point of view through the excellent chapters 
on abdominal and urological surgery. 

Unfortunately the chapters touching on bone and joint work cannot be praised as 
freely, though the chapters on deformities and on joint disease suffer mainly from lack o 
space. Diseases of bone fare le.ss well. Page 630 gives nothing like a plan of treatment 
or a perspective in myeloma (our giant-cell tumor) and, after all, Ewing’s tumois are 
radiosensitive — for palliation at least. 

Fractui’cs need far more than the hundred pages hei’e allowed and one condones 
omission, but there is, throughout this section, a vagueness as to what one does mee , 
what one does to it, and what is probably going to happen. 

Fractures of the carpus give late trouble more than “occasionall 3 "" and the 
tive problem is worth more than a word. The account of compression fractuie o a 
spine betraj's no familiarity with tliis much discussed subject, and in relation to os-ca cis 
fractures we are given vague advice which seems to appty to the rare avulsion type on y, 
nothing as to treatment or outlook in the rather common and veiy serious compressio 
fractures on which much good work has been done. , t. 

But, it is a good text book, full of substance — defective onty, perhaps, as any o 
must be that attempts the impossibility of covering so broad a field. 


The Physiological Effects of Radiant Energy. By Henry Laurens, p 

ican Chemical Society Monograph Series.) New York, The Chemical a a og 

Inc., 1933. $6.00. . t 

Exaggeration of the “vital importance of sunlight” has prevailed uring ^ 
twelve years. Professor Laurens saym: “Claims for its virtue have since lieen iscr 
therefore placing patient and physician in a more true relationship with t e ^ 
form of treatment, . . . radiation is only one of the environmental ac ois 
affect vitality. . . . phj’si* 

"... Nevertheless, radiant energy does play an interesting part m am 

olog 3 ^, and is in some cases a remedial agent.” 
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I'our jiaragraphs deal with the use of radiant energy- in the treatment of osteo-articu- 
lar tuberculosis. The value of the text should not be based on this'fact. The clinician 
learns from this high authority that, “the effect of radiation alone on bone tuberculosis 
is still a matter of conjecture. . . . Until more is known about selective radiation in the 
cure of tuberculosis of bone from the experimental standpoint, its specific action must 
continue to be a matter of speculation. IMiile heliotherapy undoubtedlj" plays a large 
part in the results reported at Leysin (Rollier), it is only a part, not the whole, of the 
regime.” Such conclusions are sound and favor careful consideration of other state- 
ments made by the author, although the reader may not fuU}' agree. 

For those interested in heliotherapy, or the therapeutic use of radiation from arti- 
ficial sources as a substitute, a valuable ser\’ice has been rendered bj' both the author and 
the American Chemical Soeiet3', in the publication of these fourteen chapters with nearh’ 
800 references, covering a fifteen-3’ear period. 

D.\S WeSE.V DER ScHWEDISCHEX M.\SS.A.GE TJXD IHRE AxWENDEXG BeSOXDERS AVF DEM 

Gebiete DER ORTHOP.jiniE. Beilagehett zur ZeUschrifl fiir Orthopadische Cltirurgie, 

Bd. 59 . B3' Dr. Konrad Port, Stuttgart, Ferdinand Enke, 1933 . 60 marks. 

In this work of 171 pages, the author emphasizes the usefulness of this form of treat- 
ment in numerous conditions of bones, joints, and muscles. Man3- of the long-standing, 
painful ailments, commonh' found in joints and especiall3’ in muscles, can be cured or 
definitel3' improved. Emphasis is laid on the necessit3’ of thorough training in the work, 
even for the ph3-sician, in order to obtain the skill needed in detecting pathological condi- 
tions as well as remo\'ing them. 

The author calls attention to the distinction between the method of superficial 
massage which is ordinaril3- employed and the method used 63- the Swedish school. 

The disease conditions for which this remed3' can be successfull3’ applied are grouped 
imder the headings of chronic rheumatism, m3'algias, static deformities, and traumata. 
Excellent descriptions are given of the subjective S3mptoms and the objective findings. 
Illustrations and x-ra3’ reports are omitted, although numerous case reports are included 
in the discussions. 

It is safe to say that a more general application of the principles advocated by the 
author would be a distinct help in relieving man3’’ cases of prolonged disabilit3*. It is, 
therefore, reasonable to e.xpect that, in the first place, industrial singeons would avail 
themselves of a method of treatment which has stood the test of a long period of time. 


The Controe of Football Injuries. B3' Marvdn A. Stevens, M.D., and Winthrop M. 

Phelps, M.D. New York, A. S. Barnes and Co., Inc., 1933 . S 3 . 00 . 

The book undoubtedl3’ fill s a long felt want, in giidng something concrete for the 
coach or trainer and doctor connected with football teams to turn to for reference. 

The book — supposedl3" being written for coaches, trainers and medical ad\'isers — 
discusses man3' and sundr3' t3'pes of injuries sustained in athletics, but fails to discuss the 
differential diagnoses and is lacking in details of specific treatment. It does not empha- 
size the possibilit3' of seemingl3' tri^’ial injuries becoming serious, which sureh' is one of 
the most striking observations to be made 63- medical men connected with athletic squads. 

The portions of the book devoted to diagnosis and treatment are not sufficienth' 
detailed for a medical reference book, 3’et contain enough information which when 
placed in the hands of non-medicall3' trained coaches or trainers — who unfortunateh' 
are in charge of the care of injuries in the majorit3' of schools or colleges in America — 
ma3’ make them more dangerous than ever. 

There is much valuable information for the coach regarding methods of instruction — 
the handling of the bod3' and wat's 63' which the pla3-er can protect himself from injury. 
Stressing adequate medical examinations of prosprective football candidates, and insisting 
on medical supeiadsion of athletic squads are points extremeh- well taken. 

The book is profuseh' illustrated — for the most part cuts from movies of actual games. 
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A\ hill' t lu'Hf! arc interest inj; from a foot hall man’s iioint of view, they arc too small to be of 
valne in illust rating mcehanisms by which injuries arc produced. 

Since the authors have particularly in mind the coach and the trainer, the emphasis 
is naturally laid on the information intended for them. 


M.\ss.\(5i: .\ni) R!:m!:i)I.\I/ Exkucisks i.v Mi'-dicai, and SuiioicAii Conditions. By 
Ni'iel M. 'I'idy (Prince.ss Mary’s Royal Air Force Ilosiiital, Halton, England). Bal- 
timore, William Wood and Co., 193.3. .?.’j.25. 

This handlumk, prepared, as the author states, for “senior and junior students of 
Iihysiotherapy’’, fultills its purpose. It is a well balanced r(>sum6 of many surgical and 
medical conditions in which ma.ssage and therapeutic gymnastics should play a role too 
often insufliciently a.ssigned to them. 

I'\)r the most part, the jilan for each .subject includes definition, classification, 
symptoms, pathology, and treatment. The physician and surgeon will find a repetition 
of much that he knows in the preliminary treatment of each subject; the physiotherapeu- 
tisl will be able to get. the setting of each subject clearly and succinctly. It is in the 
paragraphs on treatment that the book is most valuable to the physiotherapeutist, as 
well as to the physician or surgeon who wishes to know more about massage and cor- 
rective gymnastics. To each subject is given a brief outline of recognized treatment, a 
statement of the jilacc of mas.‘?agc and remedial exercises in the entire treatment, and 
usually a statement of the types of massage to be used and a list of beneficial exercises. 
At times the nomenclature of these e.xcrciscs dilTers from that in general use in America, 
but the simiilicity of the descriptive words used is such that one familiar with corrective 
exercises may readily understand them. The illustrations, of which there are perhaps not 
enough, aid in interpretation of the exercises. The e.xercises outlined are largely in con- 
formity with those most used in America. 

It is refreshing to road a book, written by a specialist in physiotherapy, which does 
not lay undue emphasis upon the one phase of treatment which she knows. One gets 
the impression that the author does know her subject well, but that she also has been 
much in touch with physicians and surgeons in her work and realizes that there must e 
more than “one string to her bow”, w'hen treating disease and deformity. This boo is 
a valuable addition to therapeutics. 


The American Illustrated Medical Dictionary. By W. A. Newman Borland, 

M.D., F.A.C.S. Ed. 16. Philadelphia, W. B. Saunders Co., 1932. $7.00; witn 
Thumb Index $7.50. 

The medical public wdll welcome the sixteenth revised edition of the America^ 
Illustrated Dictionary which has recently appeared. This work has won its p ace m 
medical world and the new, rapidly changing and increasing terms which are an 
paniment of the advances in medicine and surgery make such a work still more 
To meet this need 3000 new words and terms have been added, many times wit 
description of new methods or. processes which they designate. The 
frequently illustrated and many drawings and photographs have been ad e o 

already in the previous editions. , ntistry. 

This work is a complete dictionary of terms used in medicine, surgery, 
pharmacy, biological chemistry, nursing, veterinary science, biology, an 
bibliography. It is a book of 1493 pages and 941 illustrations. But it is moie a 
tionary, for it gives brief and valuable information on very many of the su jec s 
the words represent. . , the 

There are also special tables of staining methods and tests, etc., w i 
necessary directions for their use, and many of the topics and subjects are very o ^ 
illustrated, many times with colored photographs. This portion of itself ma 'CS 
a handy book of reference to the practical medical man. . ^.j^o 

An interesting feature also is the portraiture and brief mention of prommen 
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have contriljuted to the science of medicine and who have given their names in the 
development of the tcrminologj’ of medicine. As a descriptive feature are line drawings 
and photographs portrajdng anatomical and pathological structures of the body, — for 
instance, the formation of joints with the distribution of the ligaments, etc., also special 
sj'stems of circulation. 

The work could be called a dictionarj- and a reference book, and this new edition will 
find its place with all active medical men and in libraries. 

The Joy of Lining. Autobiogr.vphy by Dr. Fr-ynklix H. M.artix. Garden City, 

Long Island, Doubleday, Doran and Co., 1933. 2 Vol. -S7.00. 

The title of this book is a happy introduction to a detailed account of the e.vperiences 
of one who encountered and passed successfully through the physical hardships of early 
life. It suggests, and perhaps illustrates, the important part which those earh- struggles, 
combined with a native capacitj-, often play in determim’ng that suecess which comes later 
in the real periods of a man’s career. 

It is as an organizer and as an administrator that Dr. Martin is best known, and will 
always be regarded. He has the vision to see things in their larger relations and their 
possibilities of development in perspective, and such vision has ser\-ed him in the establish- 
ment of the several successful projects in which his initiative has been so evident. He has 
had the judgment to recognize the time when some of these larger movements in the 
medical world were ready to be put into action. 

The second volume is confined to the consideration and discussion of some of the 
medical acti^ties during the war. From his position as a member of the Advisory 
Commission to the Council of National Defense, and as Chairman of the General Medical 
Board, he was intimately conversant with many of the more important movements which 
mobilized so large a number of medical men into an active ser\dce. 

This Ad^dsoiy Commission was in close contact with other mobilized bodies of citi- 
zens and could give the benefit of its counsel and plaj’ an important part in unifjing the 
various efforts in that critical and diflScult time. In these positions. Dr. Martin em- 
ployed his unusual powers of organization toward accomplishing such unification of these 
agencies. The medical profession will take particular interest in this historical re\*iew of 
this tense and critical period in which it supplied a sudden need and played an active part. 
The book is full of interesting episodes, many of them personal, covering the time from 
boyhood, through early professional and later administrative periods of the author's life. 

A Syxopsis of Surgery'. Bj’ Ernest W. Hej" Groves, M.S., M.D., B.Sc. F.R.C.S. 

Ed. 10. New York, William Wood and Co., 1933. 85.00. 

American siugical literature is singularly lacking in texts of this character. The 
plethora of reference books on smgerj', patterned mosth' after one standard model, has 
resulted in the crowding of book shelves with many volumes, the size and number of 
which have a tendency to increase steadily, to which reference is only rarely made by the 
busy practitioner, and which are too detailed and e.xhaustive for the average student. 
English surgeons and teachers have shown an appreciation of the desirability of a small, 
well indexed, and succinct epitome of accepted surgical practice and the publishers of this 
little volume of Mr. Groves’s have rendered a great sendee to -Mnerican surgeons and 
students in bringing out this re\dsed tenth edition. It will be found to be an e.xtremely 
comprehensive and sound guide to modem surgical diagnosis and practice and, though it 
ma 5 ' not supplant entireh' the need for a more e.xhaustive treatise, will certainly be re- 
ferred to far more frequently than the more pretentious treatises on surgen,-. 

History .xnd Source Book of Orthopaedic Surgery'. By Edgar M. Biek, M..A., M.D. 

New York, The Hospital for Joint Diseases, 1933. 81.50. 

The author states that the object of this book is to give a histon' of Orthopaedic 
Surgerj' from ancient times to the present day, and he has presented a review of the 
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f^iowtli of Orl liopiK'dic SiipfU'ry, liCKimiing witli flic prnctices of those earliest times, as 
shown hy the remains of primitive man. It is interesting to find how much can be 
learned of the methods hy the fraKinentary evidence of those periods. He has first 
traced the development thron.uh the v.arions epochs hy mcarus of the different methods 
and apjiliances in use in those times, and, fhronph their application, has shown the 
influence of the jn'ineijiles employed. ’’I'fie patholopical and traumatic affections of 
hones and joints evidently excited a Kreaf deal of interest in those earlier periods, and 
many of t he mechanie.al prineijiles then in \’o/^iie are now applied in a modified wa}'. One 
can also form an ofiinion fhronj^h this information of the type of men who have occupied 
themselves with this special work. In the more modern times he traces the development 
through the evolution of snr^jic.'d procedures resulting from the increased knowledge of 
the fuiulamentals of medicine and surgery, and he leads to the present status of this 
sjrecialty and its influence on the devclojimcnt of institution.s wliich are essential parts of 
the methods and procedures of the pre.sent day. 'f'his hook will be found to be full of 
historical interest, ’f’he very large amount of material is well arranged and the stor}’ is 
told in a way to interest the re.ader. 


The Joiinial wishes to acknowledge the rcccij)t of the following publications sent to 
the Editorial Department: 

Bulletin of the Xational 'f'uherculosis As.sociation, XIX, Xos. S, 9, 1933. 

Bullet tino c Atti della Kcalc Acendomia Mcdica di Roma, LIX, Ease. 1-5, 1933. 
Cirugfa Ortopedica y 'rraumafologfa, I, Xum. 1-3. Havana, 1933. 

Fondalion dc la Cliniquo-Manufacture Internationale du Dr. A. Rollier, a Leysin. 
Rapport de 1932. 

I’hc Joui'Jial of the Indian Medical Association, II, Nos. 5-10. Calcutta, 1933. 
Journal de Mcdccine de Bordeaux et du Sud-Ouest, CX, No. 16, 1933. 
Knochonbriichc und Unfallchirurgie in ihren Beziehungen zur Umwelt. Lorenz 
Bolder. Vienna, Wilhelm Maudrieh, 1933. 

Entstehung, Erkennung und Behandlung der Fersenbeinbriiche. Lorenz Bohler. 
Vienna, Wilhelm Maudrieh, 1933. 

Medico-Surgical Suggestions, II, Nos. 5-7. Madras, 1933. 

Hospital for Joint Diseases of the Citj’’ of New York, Twenty-Sixth Annual Repor , 

1932. 

Norsk Magasin for Laegevidenskapen, XCIV, Nr. 7, 9. Oslo, Norwaj'’, 1933. 
Slovansky Sbornfk Ortopedickty, VIII, SeSit 3, 4. Brno, Czechoslovakia, 1^33^ 
Boletines y Trabajos de la Soeiedad de Cirugfa de Buenos Aires, XVII, Nos. > 

1933. 

La Tribuna M6dica, VII, Nos. 196-203. Havana, 1933. 

Verzeichnis der Arztekurse im Studienjalire 1933-1934. Das Kursbiiro dei len 
Medizinischen Fakultiit. Vienna, 1933. . . 

Experimentelle und Klinische Studien iiber Avertinnarkose. Nils C}" , 

(Acta Chirurgica Scandinavica, LXX, Supplementum XXII.) Helsingfors, m “ ' 
Mercators Tr^mkeri Aktiebolag, 1933. por-hem 

Studien tiber die Gaswechselverhiiltnisse im Darm bei Sogenanntem ^ 

Ileus. Eine Klinisch-Experimentelle Untersuchung. Herman Wahren. i i-priet 
gica Scandinavica, LXX, Supplementum XXIII.) Stockholm, Kungl. Bo rye 

P. A. Norstedt & Soner, 1933. .. vutiaung 

Zm Behandlung der Appendicitis-Peritonitis. Mit Besonderer Beruc 'Si 
der Frage nach Primiirsutur und der Behandlung von Postope'rativem 
Klinische Studie. Gunnar Bauer. (Acta Chirurgica Scandinavica, L ,>-UP 
turn XXIV.) Limd, Sweden, Berlingska Boktryckeriet, 1933. tyindfeld. 

Beitrage zur Kenntnis der Postoperativen Blutveriinderungen. e er _ ^ 
(Acta Chirurgica Scandinavica, LXX, Supplementum XXV.) Copen agen, 
Munksgaard, 1933. 
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Hallux Eigidus uxd Seine Behandlung (Hallux Rigidus and Its Treatment). J. P. 

Strdmbcck. Ada Cliir. Scamiinavica, LXXIII, 53, 1933. 

A review of the literature and the detailed reports of twentj-three personal eases 
cover the suliject of liallu-v rigidus in monographic style. Contracture of the short 
fle.\or of the great toe and the soft parts of the plantar surface is the usual cause of 
limited dorsifle.vion. Arthritis of the basal joint is a common etiological factor. E.v- 
ccssive weight-bearing on the congenitally long narrow foot wth a long first toe and 
metatarsal predisposes to deformity of the first metatarsal head. X-ra 3 ' tracings of the 
first metatarsals in the writer’s cases are shown in aggregate. 

Operative treatment is usually successful, but arthrodesis of the basal joint is to be 
avoided. Occasionall 3 ’ removal of the dorsal exostosis is sufficient. In the mild case the 
short fiexor maj' be tenotomized, but in the severe one the proximal end of the proximal 
phalanx must be resected. — 11’. P. Blount, M.D., Milwaukee, iPisconsin. 


A Clinic.al Study of the C.aus.ation of Pseud.vbthhosis of the Di.aphtses of the 

Long Bones of the Extre-mities. Arvid Hellstadius. Acta Chir. Scandinavica. 

LXXIII, 111, 1933. 

On the basis of a studi' of eightj'-one non-unions of the shafts of long bones, the 
writer arrives at numerous conclusions, some of which are as follows: 

In cases of pseudarthrosis in which multiple fractures had been present, the union of 
several fractures is simultaneoush" inhibited. 

A relative deficiencj- of -vitamin C has not been proved an influence in producing 
pseudarthrosis. 

The tendency to non-union is sUght in childhood. 

The arterial blood supply’ to the diaphj'sis may possibl.v plaj* some part in the 
production of pseudarthrosis. 

Seven per cent, of compound fractures resulted in non-tmion. Simple fractures 
treated bj’ operation jielded 2.4 per cent, and those bj* closed methods 0.23 per cent, 
pseudart^oses. Operations performed in the first three daj-s gave a higher percentage of 
non-imions than those done at a later stage. — IT. P, Blount, M.D., Milwaukee, IT isconsin. 


Zxm Behandlung von Lordoktphosenzustanden bei Ivindern und Jugendlichen 
(The Treatment of Lordosis-Kj-phosis Deformities in Children and Adolescents). 
Mauritz Persson. Acta Orthop. Scandinavica, D’, 182, 1933. 

The principle of the Haglund scohosis jacket has been successfuUj- utilized in the 
correction of several cases of kj’pholordosis. With the patient bending foru-ard so that 
the back is horizontal and “buckled like a cat’s”, a plaster cast is applied to the torso. 
A uTndow is cut over the lumbosacral region instead of over the abdomen. As the pa- 
tient straightens up, there is passive correction of the double curve, which is in part active 
of the kj-phosis. — IT. P. Blount, M.D., Milwaukee, Wisconsin. 

Irradiation in the Tre.atment of Bone Tumors. George E. Pfahler. Am. J. Can- 
cer, XVni, 318, 1933. 

The author presents a general paper on radiation therapy in bone tumors, and a 
review of his previouslj' published results in the treatment of osteogenic sarcoma. He 
reports 25 per cent, (nine out of thirtj-six) of his series as well and sj-mptom-free at the 
end of five j'ears or more. AH but one of these cases had the benefit of operation as well. 
He concludes that “preliminar}' irradiation of the tumor area and irradiation of the pul- 
monarj’ area followed bj* amputation has given us the best results to date ”. 

The author states that in giant-cell tumors radiation is the treatment of choice. In 
no case has he failed to obtain definite improvement. With \-oung patients there is 
definite e^fidence of repair ivithin a month after treatment is started. He has never seen 
damage to normal bone grouTh caused bj' radiation of these tumors. There is no need 
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of o.'uijiiip Uk' Imifinour to t.lio extent of ciiu.siiiR skin cliiingcs. In his experience re- 
(■nleific.'ition is dolnyetl if (liere lins been nn operation on the tumor before radiation 
thoraijy is I)('f;iin, 

Radiation is of meat palliative l)enctit in cases of ICwinpi’s tumor, Hodgkin's disease 
of i)one, and multiple myeloma. Among metastatic Ijone tumors, cancer of the breast 
and thyroid yield l)ctter tlian ofljer.s to raflintion tlierapj'. J’athological fractures due to 
metastatic cancer frecpiently unite under radiation. 

The i)ai)cr is well illustrated with roentgenograms and ca.so histories, and gives some 
tlctails of the teelmifjue of the therai)y cmjdoyed . — Grnntlcn H'. Taylor, M.D., Boston, 
itlassach iisrlts. 


jM.^nro.v.AN’T Guowriit^ I'oi.nowj.vo R.aoiat/o.v. Editorial. A>n. J. Cancer, XVHI, 
022, July 1983. 

After review of the well known e.xamples of the development of malignancj’’ in areas 
subjected to radiation, either exfierimentally or clinically', the editor concludes that ir- 
radiation alone, uidess serious ti.'-sue lesions arc produced, is not sufficient for the in- 
duction of m.'dignant changes. The presence of inflammatory changes in the tissues 
rcnder.s them more suscc[)tiblc to malignant degeneration under the influence of radia- 
tion. It is stated that there are now recorded eighteen examples of sarcoma following 
irradiation of joint tuberculosis in Iiuman beings. Obviously the raying of tuberculous 
joint lesions should be avoided if healing can be produced by any other type of therapy. 

Granllcy 11*. Taylor, M.D., Boston, Massachvselts. 


Tumous or THE Paiiatiiyuoii) Gean'D. Report of Two Cases. F. W. Rankin and J. T. 

Priestley. Am. J. Surg., XX, 298, 1933. 

I’lic authors report two cases of tumor of the parathyroid gland with generalized 
osteitis fibrosa cj’stica. Removal of the tumor in one case resulted in cure of the symp- 
toms of weakness and pain in bones and joints. 

In the other case death followed seventy-eight days after operation. The patient, a 
woman aged forty-seven years, developed anorexia, vomiting, tetany unrelieved } 
intravenous parathonnonc and calcium, nutritional oedema and, finally, extreme aa ea ’- 
ness and prostration with death. At autopsy there rvere found three small, norma 
parathyroid glands which wei’e apparently insufficient to carry on the necessary function. 
In this case there was extreme instability’’ of the blood calcium and phosphorus following 
operation. 

It is suggested that information at hand now does not justify parathyroid surgeiy ex 
cept in the case of generalized osteitis fibrosa cy'stica, and even in such a case one mus a 'e 
care to leave undisturbed enough parathymoid tissue to carry’’ on the function 

A short discussion of a few of the points in operative technique is given. 

Lloyd, M.D., Iowa City, Iowa. 


Madura Foot. A Third Case of Monosporosis in a Native American. Moses e 
and J. A. Gammel. Arch. Surg., XXVI, 295, 1933. , 

This condition was termed so by the natives of India to designate a defoimi y 
foot most commonly seen in the vicinity of Madui'a. It is a mycetoma, 
granuloma characterized by sinus foi'mation. White, yellow, black, oi re .^^1 
made up of fungous elements are found in the discharge or embedded in the pa o 
tissue, which differentiates it from other mycoses. The maduromyces ha’ve 
posed of large segmented mycelian filaments possessing well defined walls an u 
chlamydospores (actinomycoses are non-segmented). . pj-ted. 

A third case of monosporosis occurring in a native adult negro American is ^ 

These mycetomata rarely respond to medical treatment but require surgica osteo- 

as did this case. A mycosis should always be considered in all cases of c roni 
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myelitis, tuberculosis, or sj-philis. This fungus injected into the knee joints of rabbits 
resulted in a purulent arthritis -with periarthritic abscesses from which cultures were 
positive, this being the first instance in which experiments of this natime on animals, 
carried out in the United States, yielded positive results. 

Clinically, this patient demonstrated a marked destruction of all the bones of the 
foot. Biopsj- indicated sj-philis or tuberculosis. The leg came to amputation. Patho- 
logical examination demonstrated the granules. — J. KiilowsH, M.D., Iowa City, Iowa. 


Resected I^-ee Joints. R. K. Ghormley and E. A. Brav. Arch. Surg., XX\'I, 465, 

1933. 

A study has been made of the clinical historj-, roentgenograms, lesions discovered 
grossly and microscopically, and results of inoculation of guinea-pigs in a series of 236 
resections and nine amputations of the knee joint. One hundred and twenty of these 
joints were totally intact for complete study. An analysis is given in detail, covering the 
main features, — such as gross and microscopic pathologj', etc. 

Of particular interest is the following summary : 

The preoperative diagnosis was incorrect in 24.4 per cent, of the cases of tubercu- 
losis and in 13.7 per cent, of the non-tuberculous arthritic cases. The gross specimens 
and x-rays varied so considerabh' that it was often impossible to arrive at an accurate 
diagnosis. The inoculation of guinea-pigs proved incorrect in 12.5 per cent, of the twenty- 
four cases in which this was done. The diagnosis made by biopsy and other operative 
tissue was accurate in all but 3.2 per cent, of the cases, an error of omission. 

In 168 of these cases tuberculosis was found by microscopic examination or guinea- 
pig inoculation. SLxty-six cases were end results of septic joints, old traumatic joints, 
and old osteomyelitis. Nine were cases of atrophy and two of Charcot’s disease. 

In comparing the specimens and histoiy it was found that, as a general rule, the 
progress of the non-tuberculous t j^ies of infection was much more rapid than of the tuber- 
culous. In 56 per cent, it appeared grossly that the condition was advanced in all the 
tissues, in 37.2 per cent, it appeared to be primarily in the sj-novial membrane, and only 
6.8 per cent, erddenced primary osseous lesions. By the time a diagnosis is clinically 
possible, the lesion is wide-spread and the initial localization is of little practical signifi- 
cance. In 34.4 per cent, the site of the lesion was in the tibia, in 10 per cent, in the 
femur, and in 3 per cent, in the patella; the rest could not be determined (52.6 per cent.). 

In the tuberculous cases the destruction of cartilage was due to the pannus forma- 
tion, subchondral granulation, and attrition; whereas in the non-tuberculous, the carti- 
lage was denuded by attrition and digestion. In 29.4 per cent, of the tuberculous forms, 
the cartilaginous destruction was greatest at the margins of the joint, while in 20.6 per 
cent, it was definitely greater at areas of pressure. In twenty-nine cases sequestra of 
vaiying sizes were noted in the tuberculous group. 

In all cases in which changes are apparent in the roentgenograms, the disease is 
probably well advanced, particularly in tuberculosis. In 45.5 per cent, of the non- 
tuberculous group there was more cartilaginous destruction than was e\'ident in the 
x-rays. On the other hand, actual osseous changes were exaggerated on the x-ray film, 
but in onlj' seven cases were sequestra demonstrated. All in all, the x-ray may be incon- 
clusive and even misleading. 

The actual histological examination of sufficient tissues leads to the least error in 
diagnosis. A negative tuberculin reaction is of more significance as being against a 
diagnosis of tuberculosis. — J. Kulowsin, M.D.. Iowa City, Iowa. 


BeITRAG ZUR BEHAMDnnXG DER SCHEMKELH-VESFRAKTUR : FeMORO-PeLVIXE VeR- 
scHRAtTBUXG x.ACH Hoxz (Contribution to Question of Treatment of Fracture of 
Femoral Keck: Femoro-Pelvic Screw Fixation of Hotz). H. Hillebrand. Bcitr. z. 
Klin. Chir., CLITI, 266, 1933. 

The Whitman abduction method of treatment of fracture of the neck of the femur is. 
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in fjcni'i nl, I lie proiM'dnro of clioicp. 


IfowovcM', in certain eases wlicre conditions are un- 


favoranle for tliis form of Irealment, osleosyntlicsis accordiiif; to tlic method of Hotz 
produces very satisfactory n'sults. I Jiis consists of sceiiring the fragments by means of 
a metal screw tlirongli tlie troclianter, neck, head of tlie femur, and the acetabulum. 
A modification of this nu'thod is nt)w used hy the author, in which the acetabulum is not 
included. 


I his procedure has Inam used in nitio cases. In seven, good functional results have 
heen obtained, and in the f)l her two I he results wore sat isfactory. The period of convales- 
eence has heen very materially shortened. 

lleports of nine cases are hriell.v given in the article. 'I'liere is also a complete des- 
criptifui of the tcchnif|ue of the oiieratiori, as well as the indications for this operation. — 

/f. ./. Dilln'cli, M.B., Fori Scott, Kansas. 


Actvri: lNri;CTivi; O.stkomyiu.itis. .A Ilevicw of 202 Cases. L. X. PjTah and A. B. 

J’ain. lirilKli ./. Snivf., XX, ~>V0, 1033. 

'I'liis is a study of a ten-year period of the cases in the General Infirmar)' at Leeds. 
Seventy-one of the 202 cases were fatal (27 per cent.). Of fift\'-one cases submitted to 
autojj.sy, ail hut si.v showed i).vaemic lesions. The causative organism was most cora- 
moidy staphylococcus aureus. 

All eases wore operated on. In forty-six inst ances, incision and drainage of the sub- 
periosteal abscess was all that was clone at the primaiy operation and there were eleven 
deaths. Sixteen others had the same operation but required secondary operations. 

'rhe gutter operation was done j)rimarily 17G times with fifty-two deaths. Primary 
partial diaphyscctoin.v was the oireration in twenty instances with but one death. Two 
cases were treated by the Orr method and both patients died. 

'J'lio writer concludes that a moderately conservative treatment is the best polic 3 '.— 

Kr/icst M. Dalaud, M.D., Boston, Massachusetts. 


Seuum Tiiehapy in Poliomyelitis. Jean Macnamara. Bniish Med. !> 526, Mai. 

1933. 

Stimulated by Simon Flexner’s recent article. Dr. Macnamara reviews the recor s 
of clinical e.xperience with immune human serum in the treatment of poliomyelitis. 
She rightly points out the many difficulties in applydng this form of serological tieatmen , 
(variations in potenc 3 ’’ of available serum, lack of standardization of the product, i 
cultiesin reaching any’’ uniform, standardized unit, difficulties in obtaining human seruuh 
and its cost). After reviewing all the published evidence, she concludes that t e ac ^ 
do not by any means indicate that the serum is of no value. She concludes on a no ^ 
of hope that further and more carefully controlled use of the serum will prove it to e o 
value. — R. I. Harris, M.B., Toronto, Canada. 


Muscle Extract Treatment of Intermittent Claudication. Maurice i evm. 

British Med. J., I, 611, Apr. 1933. ^ tissue 

Newman discusses the evidence supporting the idea that various types o ^ 
extract and particularly muscle extract have vasodilating powers. He ^ 
principle to the treatment of eleven cases of intermittent claudication. ® nnc.ars 

cases received great benefit and relief of symptoms. The treatment he descii es^a^ 
to be similar in principle to that with acetocholine, — viz., the M.B., 

having definite power of vasodilatation of peripheral arterioles. R. F 
Toronto, Canada. 

Transitory Arthritis of the Hip-Joint in Childhood. An Investigation oH 

of the Hip in Ninety-Seven Children. R. W. Butler. British Med. ^ -jgi gt 

Butler relates the histories of a group of children sent to the tubeicu osis 
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P\Tforcl with low-grade arthritis of the hip in whom it was not possible to make a definite 
diagnosis of tuberculosis of the hip on admission. These were called “obseiwation hips”. 
Careful follow-up revealed that three proved later to be tuberculous. Of the twenty-two 
non-tuberculous cases, two were hysterical hips and one was probabh' a syphilitic lesion, 
since it cleared up together with other definite syphilitic lesions under appropriate treat- 
ment. The remaining nineteen cleared up spontaneously after varying periods of time. 
Fever was present in si.v. Trauma did not play any part. After discussing the possible 
etiological factors, Butler concludes that low-grade infection is the most probable cause. — 

R. I. Harris, M.B., Toronto, Canada. 


.K C.\SE OF Osteitis Defor-m.vxs TnE.wED with P.vr.vthorjiont:. G. H. Colt and 
Lyall. British Med. J., II, 10, July 1, 1933. 

Colt and Lyall report a case of osteitis deformans treated with parathormone with 
apparent improvement. The chief involvement was in the cranium and femur where a 
pathological fracture occurred. Parathormone appeared to cause rapid healing of the 
fracture and relief from the sjTiiptoms due to pressure on cranial nen-es. — R. I. Harris, 
M.B., Toronto, Canada. 


Fr.\ctures of Both Bones of the Leg. E. X. TVardle. British J/ed. J., II, 146, July 

22, 1933. 

IVardle reviews the results obtained in forty-eight cases of fracture of the tibia and 
fibula treated by himself. His paper is a plea for manipulative reduction of these 
fractures rather than open reduction or skeletal traction. He believes that absolute 
anatomical restoration of the fragments is not necessary for good functional results. 
He strives to restore length and alignment and maintain good movement in the ankle and 
knee. His objections to open operation are that it delays union, and to skeletal traction 
that it invites infection and traumatizes joints. — R. I. Harris, M.B., Toronto, Canada. 

Spinal Curvatures — Visceral Disturbances in Rel.ation Thereto. X'. T. Ussher. 

California and Western Med., XXXVIII, 423, 1933. 

The author reviews the literature on the relationship between the afferent visceral 
and the efferent somatic sensations and concludes that there is a reverse process which 
causes idsceral sensations resulting from irritation of the spinal nen-es in the \'iciaity of 
the cord. He says, “This irritation may be due to a local myositis, osteo-arthritis . . . 
bony' malformation at the neiwe canals, or possibly direct pressure on these nerves due to 
the angle of curvature. In turn, because of the intimate relationship of the sympathetic 
network with that of the somatic nervous system, a motor reaction may occur in the 
innervated viscus,” such as spasm, or a sensory reaction, as colicky' pains or fullness. 
This may' cause sy'mptoms of gall-bladder disease, appendicitis, gastritis, colitis, etc. 
The author has found that active and especially young indiriduals are able to compensate 
for the spinal curvature, but, with the onset of fatigue and age, this diminishes and the 
“ Gscerospinal sy'ndrome” appears. Five case histories are presented mth sy'mptoms of 
visceral disorders, apparent bronchial disturbances, and asthma, which hav'eimprov'ed or 
disappeared upon partial correction of the spinal curv'atures . — Charles Lyle Haicl:, M.D., 
Los Angeles, California. 


ZzTR Behandlung und Beurteilung des Wirbelbrucbes (Treatment and Evaluation 
of Cases with Fracture of the Spine). Carlos Schleipen. Deutsche Ztschr.f. Chir., 
CCXXX^^II, 618, 1933. 

Immobilization as the main treatment in cases of fracture of the spine is generally' 
used in the first period foUoning the trauma. The kind of treatment for use in the .=econd 
period, when consolidation of the fracture has occurred, has been much discussed. One 
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Kioup of sutnooiis !ij)ply roirsot or l)nirc (o lake (he wcikIiI. ofT from the fractured spine. 
Aiif)( her kioiij), ('stwcinlly is strictly iif^tiiiist immohilixatinn. They believe that 

when (lu! (ir.'^t painful .'^yinptoin.s have suh.sided, ma.‘<.«ape of the .‘^pinal musculature should 
star! (ihird day after injury) | after hnir week.s f»aficnt.s are allowed to sit up in bed and 
after .six wcek.s to walk around; aeftvo exercise.s of the imnscuiature are substituted for 
the eoi>el. 

1 he author reexamine<l the fracture easo,s of the surgical clinic in Freiburg where, 
during the hast ten years, difforent kinds of tro.atmcnt have been used. He had 280 cases 
at. his disjiusal: 18(> were fractures of the hodie.s (in fifty-four case.s more than one body 
were broken); twenty-four were total or partial dislocations; four were fracture disloca- 
tions; sixty-three ease.s were fracturc.s of the transverse proce.«ses. The author found 
that it is not arlvi.s.'d)Ie to let a pntient Avith a liealing fracture of the spine walk around 
l)ccause secondary changes and deformities arc very likely to occur. Therefore, he uses 
crawling cxerei.se.s, beginning with the .seventh week after the fracture. The use of braces 
and corsets is to be rejected bccau‘«c if not oidy weakens the imiscuhtme and the liga- 
mentous structures, but also becau.sc it extends the treatment and the patients return to 
work much later than when treated functionally. Out of 109 cases from which good his- 
tory and follow-up data could be obtained, oidy ten wore without trouble, observation 
time being two years. All the of her patients had pain at the fracture site, especially with 
the change of weather, and were lc.s.s able to work than before tlie injury. Onh-^ twenty- 
three of the patients could work in the same capacity as before. — Freund, M.D., 
Iowa City, loxra. 


Sl’ATUESULT.ATE DEU KnoIU’EEUE.SEKTIOX HEI FiSSURALEH DEGENERATION DES IfiNIB- 
scHEtRENKNOHi’ELS (Latc Rosults of Rcsection of the Cartilage in Cases of Fissural 
Degeneration of the Joint Cartilage of the Patella). K. H. Erb. Deutsche Ztschr. 
f. Chir., CCXXXIX, 332, 1933. 

The material of the Marburg Surgical Clinic from 1923-1927 was reexamined to prove 
Liiwen’s statement that by c.xcision of the diseased cartilaginous area further develop- 
ment of an arthritis deformans can be delayed or even prevented. The author discusses 
briefly the etiology, diagnosis, and therapj'. Fie believes that, despite all the symptoms 
mentioned in the literature, e.xact diagnosis can only be made after the knee joint is 
opened. Treatment should be surgical if long continued conservative measures are no 
followed by relief. Tourniquet is applied after blocking of the sciatic, femoral, obturator 
and the lateral femoral cutaneous nerves. Payr’s S-shape incision is used. Motion is 
allowed very soon, at latest after one week. Eleven cases have been reexamined, seven 
patients answered questionnaires. 

Altogether the results of resections of the degenei'ated patellar cartilage have ee 
good. In no case have marked arthritic changes followed. Only small maigina ex(^^ 
loses at the patellar joint surface have formed in some cases. Besides the su jec iv^ 
feeling of improvement, the operation has prevented or delayed the fm'thei 
of arthritic symptoms in four out of six cases which showed a deforming aithiitis a 
time of operation. — Ernst Freund, M.D., Iowa City, Iowa. 


Anzeigestellung zur Bbhandlungsart der Psbudarthbosbn der Langen 
KNOCHEN (Indications for Treatment of Pseudoarthroses of the Long 
Hans May. Deutsche Ztschr. f. Chir., CCXXXIX, 184, 1933. 

The author distinguishes four diffei’cnt groups of pseudarthroses an eac i o 

has its special treatment of choice: . Because 

1. All the bone-forming tissues are preserved, especially the periosteum. ^ 
of a lack of hyperaemia, no callus is formed, or, if callus is formed, it lemams 
stage of development. Roentgenogram shows no atrophy, but no ca us 
fracture space is narrow^ Treatment: all the non-surgical methods, as mo > 
and friction of fragments, drilling (Beck's), injection of blood (Bier’s) or nati lum g , 



CURHENT LITERATURE 


1043 


phosphate. The purpose of these methods is to provoke hyperaemia and proliferation of 
bone-producing tissues. 

2. All the bone-forming tissues are preser\'ed and active. Pseudarthrosis has oc- 
curred because of unsurmountable obstacles. Roentgenogram shows good callus forma- 
tion, but no or insufficient bridging. The fracture space is wide. Treatment: Excision 
of obstructing tissues, freshening of the fragments, and apposition. 

3. Periosteum partially destroyed or scarred. Interposition of soft tissues. Roent- 
genogram shows fragments well preserx-ed, little callus formation or joint formation (Bier). 
Treatment: Splitting of fragments, transplantation of spongj' bone (Matti) from the 
trochanter region. 

4. Complete destruction of periosteum and bone defects. No callus formation. 
Interposition of soft tissues, resorption of the fragments. Roentgenogram shows atrophj* 
of fragments, no callus formation. Treatment: Autoplastic bone graft. 

One hundred and forty-eight cases of pseudarthrosis have been treated iu Lexer’s clinic 
in Munich during the last ten years. Seventy-one cases were of pseudarthrosis of the 
long bones. Ten were treated by bloodless methods, nine surgically without bone trans- 
plantation; in fifty-one cases an autoplastic bone graft was used; one case with double 
pseudarthrosis was fitted with a brace; and one case had an amputation because the skin 
overthe pseudarthrosiswas very bad. Out of the ten cases treated conservatively, in two, 
under an anaesthetic, the fragments were moved and rubbed. One was followed by bon 3 ' 
union, the other had a bone graft later; there was interposition of the anterior tibial 
muscle. In two cases Beck’s drilling was performed with good result. In three cases osso- 
phj*t was injected; in another three, callus extract; no result is given. Out of the nine 
cases treated surgically, but without bone graft, three were impacted; no result is given. 
In three cases the fragments were split after the operation; two showed bony union, one 
some motion. In three cases sequestra were found and removed; the bone ends were 
roughened. Good results. 

Out of the fifty-one cases of pseudarthrosis treated with bone graft, fortj' cases were 
discharged as healed; six had a good result but were not completelj- solid. No follow-up. 
The other cases were failures. — Ernst Freund, M.D., loira City, Iowa. 


Beobachtungen UNO Ergebnisse bei 400 MEXisctrsoPEn.ATiosxN (Observations and 

Results of 400 Operations on the Meniscus). Felix Mandl. Deutsche Ztschr.f. Chir., 

CCXXXIX, 580, 1933. 

In the light of recent literature, the author made an analj'sis of 400 cases of operation 
on the meniscus. 

The medial meniscus is subject to injuries for other reasons than purelj^ anatomical 
peculiarities. The lateral meniscus is clearly more prone to “snapping knee” and to 
cysts. 

The large majority of meniscus injuries are due to trauma. Of the author’s series, 
fortj'-eight were non-traumatic. Degenerative changes are the principal factors; the 
rupture is secondary in importance. 

From the history, the histological characteristics, and the bilateral involvement, the 
author proposed, years ago, his conception of the non-traiunatic origin of rupture of the 
meniscus. According to this view, which seems to be confirmed bj' further observations 
and by reports in the literatme, the cartilages of the knee degenerate as a result of exces- 
sive burden imposed upon them; this leads to the changes which have been described. 
These changes facilitate the production of a complete rupture following trauma. 

The diagnosis is to be made clinically. Roentgenographj- xx-ith contrast materials is 
not satisfactorj'. In tvrenty-one cases the diagnosis was erroneous; in eleven of these 
arthrotomj', as such, was absolutely indicated. 

Recommendation is made for “relativelj’ earh- operation”. There are few con- 
tra-indications. The author warns against operation in compensation cases or personal 
injury cases involving damage suits. 
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}' or ( Ik; ctftcnif ion looal aiiaosl hoaia is used (stihoufancous and intramuscular infiltra- 
(inn witli forty to fifty eiihic centimeters of one-half per cent, novocain solution, and 
ijitiaarticiilar injection of foidy cubic conlinictcrs of one per cent, novocain). 

I he after-trc.'ilnient corinists of mobilization and massage as early as possible. 
Prevention of joint, eflvision has not been succe.ssful. 

in all CAses rcfiuiring subsequent arthrotorny, regeneration of the cartilage was as- 
certained. 

A follow-up examinat ion was po.ssiblc in .‘lihS eases in which operation had been per- 
formed eight motiths to ten yc.ars previously. Of these 272 (SO. 5 per cent.) were cured, — 
free from symptoms, performing heavy labor, or faking part in athletics; 35 (10 per cent.) 
were laborers or athlctc.s, but still had symptoms occasionally; IG (4.7 percent.) were able 
to work, but not to engage in athletics; 15 (4.5 per cent.) were unchanged. None of the 
patients had an aggravation of their condition and all showed a primary healing of their 
incisions.— /f. J. DiUrivh, M.D., Fori Sroll, Kaits/i.f 


A\ L'.vu.su.\n oi’ tiii: liosi: Dl.innow (Os-sKo-uvELonrsPLASi.-i). Clifford G. 

Grnlce, Carl W. Apfclbaeh, and Ralph E. LcMaster. J. Am. Med. Assn., C, 1G2, 

1933. 

'J'he author jircscnfs a new clinical syndrome that docs not correspond to any known 
disease of the bone or bone marrow at this lime. Mj-cloma, er 3 'throblastoma, agran- 
ulocytosis, and sevend other diseases that produce similar clinical pictures were consid- 
ered in the diagnosis, but were dcfinitch' ruled out by the observations and laboratory 
tests of the diagnostic stuch'. He believes the disease to be a disturbance of the circu- 
latoiy mechanism of the m.vcloid tissue. 

The outstanding facts concerning this case are, biuefly, a disease characterized by 
fever of an intermittent t.vpe, some joint sy'mptoms, lack of much actual prostration, 
leukopenia, and a peculiar bone change throughout the course of the illness which was 
of a progrossi^’c nature. Successive roentgenograms showed a progressive thinning of 
the coi'tex of the bones and a cori-esponding increase in the size of the marrow cavity. 
In the vertebral column this thinning progressed to the stage wdiere the vertebral bodies 
became so compressed as to cause cord pressure. 

Autopsj' on the patient showed grossly deformities of the vertebrae, ribs, and 
bones which would occur from a softening of these bones and their consequent inability 
to oppose gravitational stresses and muscular tension. Section of the bones showed very 
thin cortex and markedly enlarged marroiv spaces filled with a large, spongy , oedematous 
tissue. Microscopic examination of these bones showed the thinning of the cortex, e 
enlargement of the marrow, and -within the marroiv large, tliin-walled, vascular spaces 
and multiple hemorrhages. — df. E. Hipps, M.D., Dallas, Texas. 


The Use of the Drinker Respirator in the After-Care of Infantile Paraltsis. 
A. T. Legg. J. Am. Med. Assn., C, 647, 1933. . . 

The author calls attention to the fact that the mortalit}' of infantile para 
involvement of the muscles has been brought down considerably by the use of t e 
repirator, but that many of those who survive die a short time afterward wit 
disease, as a result of the diminished aeration, which they suffer. In many ° 
patients, following infantile paralysis with involvement of respiratory m^c es an ^ 
covery, there results rather marked deformity in the thorax and chest, bac , e c., 
paralysis, either bilateral or unilateral, of the chest and diaphragm. farre- 

The author uses the respirator as an exerciser for those patients who ave 
covered that they do not actually need it to preserve life. It prevents fati^e, 
in the muscles; produces chest expansion and breathing without muscular e or 
contractures in the paralyzed and strong muscles, so that chest deformity is pr 
increases aeration of the lungs and movement of the diaphragm and ab omma 



CURRENT LITERATURE 


1045 


and aids in the patient’s general health. Considerable increase in the power of the 
paralyzed respiratory- muscles has been noticed. — Herbert E. Hipps, M.D., Dallas, Texas. 


PELi.EGniNi-STiED.\’s DISEASE. Report of One Case Surgically Treated. Jacob 

Kulowski. J. Am. Med. Assn., C, 1014, 1933. 

Pellegrini-Stieda’s disease is characterized by semilunar-hke bony formation in the 
region of the internal condyle of the femur and is always traumatic in origin. It has been 
described in foreign literature but this is the first case described in the English literatitre. 
The author gives a historical re\-iew of the condition with its onset and pathogenesis and 
reports a case on which he operated. In commenting upon this case he points out the 
similarity of this bony formation to myositis ossificans, and discusses the possibilities and 
probabilities of its origin. — Herbert E. Hipps, M.D., Dallas, Texas. 


Fractcbes of the Hoierus. Statistics and Treatment in Five Hundred Consecutive 

Cases. W. R. Cubbins and C. S. Scuderi. J. .4wi. Med. Assn., C, 1576, 1933. 

The authors present an exhaustive analysis of 500 consecutive cases with associated 
complications, types of treatments, and conclusions therefrom. The conclusions as pre- 
sented by the authors are: Fractures of the upper two thirds of the humerus are most 
common in adults, while those of the lower third are more prominent in children. Open 
reduction was required in one out of every eighteen eases; non-union and delayed union 
occurred in one of every thirty-three cases. Radial paralysis, found in one of every 
thirty-four cases of fractured humerus and fractures of the surgical neck and shaft of the 
humerus, was best treated by primary immobilization of traction for from three to four 
weeks, secondary immobilization with Middledorpf’s triangle and airplane splint for an 
elbow bandage for two weeks, a period of total immobilization for from six to seven 
weeks. 

They found that fractures of the greater tuberosity did not require ninety degrees 
of abduction except in rare cases. Supracondylar fractures gave the best results if treated 
in maximum flexion and complete supination. They note that foreign bodies should be 
avoided as much as possible in open reductions and point out the value of presen-ing the 
posterior periosteum in open reduction of fractiues of the shaft of the humerus, as it more 
adequately presen-es the osteogenic property of the fracture site and is a definite mechani- 
cal aid in immobilizing the fracture. — H. E. Hipps, M.D., Dallas, Texas. 


ABexigxForm orOsTEOMTELrnsoFTHESPDvE. A.DeF. Smith. J. Am. }iled. Assn., 

Cl, 335, 1933. 

The author calls attention to the usual form of osteomyelitis of the spine with veiy- 
acute sj-mptoms, high fever, marked prostration, frequently paralysis from spinal cord 
involvement, and a high mortality. He notes, however, that there is a type of osteomy- 
elitis of the spine which comes on rather insidiously and may present no more sjTnptoms 
than a simple ache in the back and is often disregarded because no more definite clinical 
symptoms or findings can be elicited. 

In the fourteen cases which the author presents, eleven had a diagnosis of tuberculosis 
of the spine; but suspicion that the lesion was not a tuberculous infection was aroused by 
the facts that they followed pyogenic infections in other parts of the body, there was a 
productive bone reaction about the lesion, and a tendency for early bony ankylosis of the 
bodA-. Laboratory proved that many showed high leukocytosis, and cultures of staphylo- 
coccus aiueus were obtained in several cases directly from the bone. 

He notes that conservative treatment has given the best results, because of the 
tendency to early fusion and that, where fusion is done in a definitely osteomyelitic spine, 
sinuses often develop which hinder and retard the patient’s recoA-eiy. — P. M. Girard, 
M.D., Dallas, Texas. 
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Smi'd.vo oi' Tin: nr •riii; JlKAn nr Tin; Fj;.\itra. Its Relation to Renal 

Rickets. . 1 . F. lir.nilsfonl. Ifi/iaf, I, l(i, 1033 . 

I lu> wrili'r (l(\s(rril)(>s t lio .\'-r:iy appoamnco of t lie upper end of the femur in the pre- 
slipiiinp .‘itafie of slipped upper femoral epiphysis. Tlicrc is some increase in the density 
of the metaphyse.'d perijihery of tlie epiphysi.s, some increa.sc in tJio mctaphysis, in part 
or (lirounhout its wliole hreadt h, witli some wool incss of the outline of the c.xtremit 3 ^of the 
diaph\’sis. These features should he .sought for in children sufi'cring from discomfort or 
p.'iin in f he hip joint. The recognition of fhc.se features should lead to measures designed 
to j)rovent .slipjung. 

The writer is of tlu; opinion that disease, weight-hearing and strain, and trauma all 
pla\' a part in the production of this condition. 3'hcre is some disorganization of the 
metajiliysis which le.s.sens its eap.aeit.v to ivithst.'ind the normal sheering stresses and 
strains, and the condition ma\’ he hrought into prominence sooner hj' some trauma which 
would not have affected the normal femur. Further, he helieves that renal rickets may 
liroduee such a di.sorganization of the mctaphysis. Several cases of slipped epiph 3 'sis 
are presented which showed alhurnin in the urine (no chemical findings of the blood are 
presented). 'I'lie ,\-ra 3 ’ aiipearance of hones showing renal rickets is characteristic and 
also the ciiangcs ma3’ he seen in onl 3 ‘ joint. This characteristic appearance is a 
thickening of the mctai)h 3 '.seal area. Consolid.alion and repair of the metaph 3 'seal tissue 
in renal rickets m!i 3 ’ he seen, 1 ) 3 ' roentgcnographic examination, to take place in as short 
a time as one month. Renal rickets should he excluded before an 3 'operative procedures 
are undertaken on these cases. The urine should he c.vamined for albumin on several 
occasions in these cases . — Itohcrl Perl man, M.D., Iowa Ciiy, Iowa. 


SiGN.S AND SyMI'TOMS OE THE ACUTK STAGE OF AXTEniOU POLIO.MYELITIS IN THE 1931- 

1932 Efidemic. S. F. McDonald. Mat. J. Australia, I, 1, 1933. 

In the “dromcdaiy'' type, the initial stage, lasting two to six days, strongly resem- 
bles dengue fever, hut without neck or sjiine rigidit 3 '. Unless an abortive case, after a 
few hours to several days, temiicrature again rises, there develops spinal rigWity, an 
paral 3 ’sis ma 3 ' or ma 3 '’ not occur. In the first stage the spinal fluid cells are usually a - 
sent; at the beginning of the second stage there are a few polymuclears, and, with t e 
localization of the disease, the l 3 TOphoc 3 des and mononuclears increase. 

Rouglily, the cell count was proportional to the severit 3 " of the infection. Lum ai 
puncture was considered justifiable in any'’ child with fever, headache, prostration, s i 
neck and back. It rvas always done under general anaesthesia; but was not done v leie 
the child was desperately ill or after paraly'sis had set in, . 

Muscle tenderness came only after the onset of paralysis. The greatest suscep i > Y 
was in the age gi’oup from two to six years; but the older children tend to be moie seu^ 
ously crippled, bearing out the view that paraly'sis is more severe in the moie ar 

worked muscles. H • the 

The fatal cases occurred in those of the overwhelming toxaemic type, 
ascending Landry type. The cell count rvas high in the Landiy type, low m e 
aemic, encephalitic type . — Edward N. Reed, M.D., Santa Monica, California. 


A Few Notes on the Sehum Treatment of Acute Anterior Poliomyelitis. 

E. Paterson. Med. J. Ansiralia, 1, 5, 1933. i p mven 

The advised dose was fifty cubic centimetei’s, twenty cubic centiroeteis ° 
intrathecally and thirty cubic centimeters intravenously. The feels 

seventy-four patients and the results were “beyond all expectation”. ® ^ better 
that had more serum been available, larger doses would have been given an 
results obtained. As to method of administration, the patient was anaes e 
the serum given, (a) at body temperature, very slowly, through the 
needle in situ, an additional five cubic centimeters of spinal fhiid having rs 
drawn, (b) intravenously by cutting down and exposing a vein in the forearm. 
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Tlic scrum prochicecl n profound general reaction, as a rule, which was considered 
beneficial. The reaction Iregan in about four hours and lasted about twelve. It pro- 
duced. first, great misery, then a sudden change to comfort. The spinal rigidity required 
about six days for dis;ipi)carance. The author believes that spinal pimeture and spinal 
therapy had no causative effect on spinal rigiditj'. 

Ck)ntrary to the belief that, once paralysis has set in, senun is useless, the author 
thinks that no matter to what extent paralysis is,present. so long as the patient is febrile, 
serum is beneficial. — Edward X. Kccd, Saula Monica, California. 


Epidemiology of Anterior Polio.myelitis, with Special Reference to the 

Queen'.sl.and Epidemic, lf)31-32. .1. Grahame Drew. Med.J. Aristralia, I, 26, 

1933. 

The epidemic included 299 cases, 127 in the metropolitan area and 172 in the coun- 
tiy. The morbidity rate was thirty-nine and seven-tenths per 100,000 in the city and 
twentj'-eight and six tenths in the country. Mortality rate was fourteen and sixty- 
eight one-hundredths per cent. The average age ineidenee was from one to five years in 
the city, and from two to seven years outside the city. The possible causes of such an 
epidemic are discussed. 

It has been demonstrated that during the incubation period the disease is infectious. 
The infection can probably be carried by objects which have been contacted by patients 
or by carriers. 

The author believes that strict quarantine of patients and of all contacts should be 
instituted immediately when an epidemic commences, and that schools should be closed. 

Edward X. Rccd, M.D., Santa Monica, California. 


A Report of the Epide.mic of Poliomyelitis in* New South Wales, 1931-1932. 

A. H. Tebbutt and Karen Helms. Med. J. Australia, I, 43, 1933. 

The epidemic involved 435 cases. It began in the city of Sydney slx weeks before it 
appeared in the country; about the same time-relationship between city and country 
as was observed in the New York epidemic of 1931. The mortalitx- for Sydney was 
eleven and seven-tenths per cent., and for the whole state thirteen and one-tenth 
per cent. 

After an e.xhaustive anal 3 'sis, the author concluded that “a final statement cannot 
yet be made with regard to the role of convalescent serum therapj-”. — Edward X. Reed, 
M.D., Santa Monica, California. 


The Recent Epidemic of Pouomtelitis from the Physician’s Point of View. 

Edgar H. M. Stephen. Med. J. Australia, I, 60, 1933. 

Poliomj'elitis can be recognized in its preparalj'tic stage. Reliance maj’ be placed 
on the examination of the cerebrospinal fluid. The average incubation period is si.x to 
sixteen daj's. The onset is usuallj' gradual but maj' be sudden, with parah’sis appearing 
within twent 5 '-four hours, sometimes without fever; or of the dromedaiy tj-pe, the parah'- 
sis following the second hump. The stages are that of sj'stemic invasion noth pjTexia 
and sore throat; that of meningeal involvement, with meningismus; and the paralj-tic 
stage. 

The spine sign is probablj- present in nearh- all cases but maj' be ewdent for a few 
hours onlj*. Apprehensiveness was a striking feature. Twitchings and tremors, reten- 
tion of urine, and lack of uniformitj- of deep reflexes are suggestive of the preparalj-tic 
stage. Sore throat was present in about one-fourth of the cases. As to neck and spine, 
there is apt to be unwillingness for manipulation and there maj' be muscular tenderness, 
some rigiditj', — the spine sign. Head retraction is uncommon. The spine acts as a 
rigid column. 
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As to coiiviilosn'iit scrum, tlic niitlior bciicvrs: 

1. 'I'iiat roiivalcsccnl scrum is of dclinito value. 

2. J liaf, u'Ik'ii certain iirrvc cells have heeri tlirc.afened, the use of scrum has pre- 
vented complete desl ruction. 

d. iiial, when desl nud ion has alre.ady occurred, serum is valueless . — Edumrd N. 
livid, M.l),, Siinln Minitcn, Cfdifnrnin. 


Aevi'i; I’oMoMvm.nis .\s .\ I’ui.m.vuv Disi;,\sk f)].- tiii; CK-VTUAn Nekvous System. 

A Ifeconsich'ral ion of tlie I’.atholo/'v, Hvmplr)m;ito]f)/jy, and Treatment, Based on 

the Hypothesis of A.voiud Propag.at ion of the Infective Agent. H. K. Fal)er. 

Mrdirinv, XII, ,S.'t, I 

Tins is a very ('.vcellcut review of the wliole quest ion of acute poliomyelitis and, as the 
title infers, the suhjc'el has l)een tre.afed e.vhaustively. Pi’ohably the most outstanding 
feat urc of this discu.ssion is I he aul hor’s hy[»ot he.sis of axonal proi)agation of the virus in 
humans. 

^^’ith legat'd to the portal of entry, theauthorstates, ‘MV'e rna 3 ' accept without much 
hesitation, the olfaclorv mucous memhranc as the most jirobalile route of penetration of 
the virus of polionnelitis from the .surface into the central nervous s.vstem 

.S.vmjdomatolog.v is fully discus.scd under the heading of the four phases: (1) symp- 
toms at t ho. beginning, (2) .symptoms sui)se(|ucnt to I he onset but jireceding the appear- 
ance of jniralysis, (.‘P .symptoms pre.sent at the onset of paral.ysis, and (4) period of 
recovery. 

The disou.ssion of “the route of propagation of the virus” leads up to the various 
lihcnomcna .seen in the cour.se of the di.sca.so: (a) halting cases, (b) abortive cases, (c) 
dromedaiy casc.s, (d) cases with advancing paral.vsis, (e) subclinical poliomyelitis, and 
(f) relajiscs and second attacks. This is followed b\’ a discussion of the “Conditions 
Favoring Itecoverv”. 

In treatment, the need for ‘'suj)i)l.ving the maximum concentration of antibodies m 
the blood at the earliest jmssilile moment, and maintaining this concentration as long as 
is necessarj'” is stressed. In this connection the author concludes, “Intravenous injec- 
tion of whole blood or serum in large amounts from donors tested for immunitj'', appeals 
to be the best method at present generalh' available. Foreign serum of high antibo j 
titer, when this can be supplied, maj’’ be still better.” 

An excellent bibliogr.aphy’^ is appended . — Clarence A. Ryan, M.D-, Vanconvci, 
British Cohimhia. 


Roentgenthbrapy' IN Arthritis. New Aspects and Technic. Heinz Langer. net 
ology, XX, 78, 1933. 

Of the two great types of chronic arthritis, the atrophic type shows at rs an i 
flammatory reaction of the bones in the j'oint regions, with little osteopoiosis, a 
decalcification, disappearance of joint cartilage and, finallj’’, complete ankylosis. 
is leukocytosis and shortened sedimentation time. There is always effusion in o 
joint, at first. , 

The hypertrophic type shows deformity of the bonj" contours, with spur oi . 
but not decalcification. This type may show metabolic disturbance, endocrine i 
ance, or repeated mechanical trauma. “The result of strain and stress of li e appea 

some persons in the form of arthritis.” i onhic and 

The roentgen diagnosis of arthritis should ahva 3 'S distinguish between a r p^^^ 
hypertrophic; though both may at times be present in the same patient. j-e- 

periments in treatment of arthritis by x-ra 3 '' have been abandoned because o s 

action with increase of pain. ^ roduceson 

The author, as the result of animal experimentation, believes that x-ra3" p 
the vegetative nervous system first stimulation and later sedation. 
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He states that the Kcnenilly accepted conception today is that arthritis is an ana- 
phylactic reaction to a Ijacterial infection. The vegetative nervous system plays an 
important role in anaphylaxis. 

The author treated with x-ray arthritic patients who showed marked symptoms of 
vegetative ncr\'c disturliance, treating the region of the corresponding ganglia and 
nerves, and also the involved joints. Physiotherapy, internal medication, and removal 
of focal infection were carried out simultaneoush’. The results in the case in which x-ray 
treatment was added to the usual routine were conrincing as to the value of radiation. 
The author feels that both the higher ganglia and the involved joints should be irradiated. 
The technique is given in detail. Both tj-pes of arthritis responded. Seventj--five per 
cent, showed increased pain, lasting genendl 3 - for fortj--eight hours; while in twentj'-eight 
lier cent, of these increased pain with general malaise lasted from one to two weeks. This 
reaction was followed hj’ subsidence of sjmiptoms and marked improvement in seventj'- 
five per cent, of the cases treated, with sUght improvement onlx- in twentj'-five per cent. 
Several courses of irradiation may be necessarj -. — Edivanl X. Reel, M.D., Sanla Monica, 
California. 

Di.\gxosis axd Roentgenologic Evidence in Spondylolisthesis. Henrj’ W. M\-er- 

ding. Radiology, XX, lOS, 1933. 

Recognition of this deformitj' probabh' averages less than ten per cent., but has in- 
creased rapidlj' since 1920. In the author’s series of 207 cases, 64 per cent, were hard- 
working people; the average age was fortj' j'ears, and seventj’-one per cent, were men. 
Nine per cent, of the cases were sjTnptomless. AYhen the result of trauma, the condition 
maj' be acute and verj- severe. The principle complaint is backache, aggravated by 
stooping and lifting and relieved b.v rest, ivith associated pain in legs, thighs, and hips in 
thirtj’-six per cent. There maj’ be weakness and numbness. The patient maj' appear 
well and be gaining in weight. 

Congenital anomalies of fifth lumbar and first sacral vertebrae are frequent. Trauma, 
added to such a congenital condition, often inaugurates pain and disabilitj’. Anteropos- 
terior roentgenograms fail to show lesser degrees; lateral views are most important. 

The author classifies the lesion as grade 1, 2, 3, or 4, according as the fifth lumbar 
slips forward less than one-quarter, one-half, thiee-quarters, or more than three-quarters 
of the distance across the lumbosacral joint. The angle of the lumbosacral joint varies 
from normal to perpendicular and the fifth lumbar maj- lie entirelj- displaced in front of 
the sacrum, with its articular sui-face facing the anterior border of the sacrum. Separa- 
tion of the neural arch is often seen. The sacral promontorj- maj- be lipped, or sheared 
off. In fiftj--four per cent, the fifth lumbar was smaller and flattened behind. 

Two per cent, of the cases were “reverse spondj-lolisthesis”, — a backward slipping 
of spinal column and torso. These caused no marked deformitj-. In eightj--six per cent, 
the slip was between the fifth lumbar and sacrum, in eleven per cent, between the fourth 
and fifth; and in one per cent, between the third and fourth. 

Detailed reports and roentgenograms of eight cases are presented . — Edward X. 
Reed, M.D., Santa Monica, California. 

.\trophic and Hypertrophic .Arthritis of the Spine. .A. R. Shands, Jr., and M. O. 

Oates. Southern Med. J., XXVI, 384, 1933. 

This is an anlj-sis of cases seen at Duke Universitj- Hospital in the past two j-ears. 
Excellent illustrations of tj-pes of arthritis of the spine are shown. — F. G. Hodgson, 
M.D., Atlanta, Georgia. 


Roger Anderson .App.vr.atus in Fractcres of the Lower Extremity. J. R. Bost. 
Southern Med. J., XXA’I, 507, 1933. 

The author is verj- enthusiastic over the use of this apparatus,especiallj-in fractures of 
the hip inelderlj-patients. Ten casesare reported. — F.G.Ho'lgson,M .D.,. Atlanta, Grnrgfa. 
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An- Oi-niiATioN volt Lati; ]ii;i)t;(ni()N oi- -riti; .Sdmim-.nai! I5oni:. E. D. McBride. 

Sniilhrni Mai. J., XXVI, 072, Aiijr. 

It i.*^ clairiK'd tlcil |•(’(iu(■li()Il ijivc.s Ix'ltcr rc.‘<iil(t! Ilinii removal of this bone. The 
aiillior st re.'^.'-e.s tin* imporlaiiei' of suliiriti}; llie dorsal liorn of the semilunar to the pos- 
terior ed>;e of the radiii.s. An ineision, one and one-lialf indies long, is made on the dor- 
.sum imnu'diaf ely tot he lunar .«id(' of tiui e.\fen.soreari)i radialis. The fibrous tissue in the 
lied formerly oeimpied liy tlie .semilunar i.s earofully removed, a curved periosteal elevator 
IS pa.s.sed forvard to free t ho anterior horn from the anterior surface of the radius, the bone 
is then pried hack into position hy a Davis .skid. If it cannot he reduced without too 
much trauma, an additioind anterior ineision is marie rlown to the hone. Complete re- 
duction is recognized hy tlu' contour of the dor.sal horn. It is difTicult to bore a hole in 
the hone, so a crevice is made in the anterior f.ace of the dor.sal horn, creating a hook into 
which a strand of No. Oh plain catgut is insmled and sutured to the dorsum of the radius. 
'J'he hand is jml up in dor.sal lle.vion in jilaster .sjilints. — F. G. Iloilgsoti, M.D., Atlanta, 
Gatrrjin. 


t'liKi! “lIiavAi.t; llAcurns” i^nd ‘'I{i;.vai.k.n Zwkiigwucii.s” (Renal Rickets and Renal 

Dwarfism). II. Ilamfierl und K. Wallis. VirclmirsArch.f. Path. A7ial., CCLXXX- 

vni, 119 , 19:1:1. 

Report of twocase.s. Ca.se 1, an eleven-year-old girl, proportionate dwarf (corres- 
ponding in size to a child six years and ten months old) died of chronic uraemia. Au- 
top.sy showed severe chronic interstitiid nciihritis of an unknown cause. Pathological 
changes in the hones were alisent. Case 2, a girl, ten years and five months old, verj 
small at birth, normal develojunent until third year of life. Since the tenth year of life 
pain in the hones, difficulty in walking, dwarfism, size and pi-oportion corresponding to a 
child of five and one-half years. Chronic nephritis with albuminuria. Roentgenograms 
show signs of a florid stage of late rickets. Autopsy showed inteistitial chronic nephntis 
without inflammatory changes of the glomerulus and hone changes ns in a severe flon 
stage of rickets. _ . 

A general discussion follows concerning the kidney and bone changes. It is possu e 
that kidney lesions of a certain type lead to growth disturbance, dwarfism, with 01 ui 1 
ovxt rachitic changes of the hones; hut, contrary to common rickets, there is no ijpo 
phospliataemia, and usually there is hypocalcaemin. Specific antirachitic 
seems to be without influence. On the basis of their two observations and of the 
t he literatui-e, the authors conclude that the metabolic disorder, provoked by t le 'i ney 
lesion, maj' lead to the bone changes, but some unknown constitutional factoi las o 
present . — Ernst Freund, M.D., Iowa City, Iowa. 
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